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1122 ARCHAEOLOGY 

LESSON 1 

Recovering the Past 


A KCHAroi (K»v began in antiquariantsm, just 
as chemistry began in alchemy. The 
early antiquarian was the uncritical 
collector, a kind of human magpie, who collected 
objects because they were strange or were what 
he considered beautiful or interesting. Then 
came a stage when the antiquarian collected 
books, statuary, and coins, whose only interest 
to him was that they were (dd. 

The modern archaeologist is interested in 
ancient things because they throw light on the 
past history of mankind. He does not merely 
collect ; he studies objects from two aspects. 

He learns all he can from the object itself, its 
material, the method of its making, and the use 
to which it was put. 

He then .studies it in relation to the objects 
with which it was found, and compares it with 
similar objects found in other countries or 
periods, noting similarities and difl'crenecs. 

To put the matter shortly, the antiquarian 
values things for their own sake, while the 
archaeologist values them for what they fncan. 

The primitive conception of an antiquarian's 
field work is that it consists in digging up buried 
treasure of gold and jewels, all of fabulous value, 
or of uncai thing beautiful statues which aic the 
admiration of the whole artistic world, or of 
finding marvellous manuscripts on the inter- 
pretation of which the world’s greatest scholars 
may expend their energies. 

The earliest recoided antiquarians of this 
type were the ancient Egyptians, who held the 
wisdom of their ancestors in such respect that 
they ransacked temples in their search for docu- 
ments. When their elforts were crowned with 
success, the document was considered to have 
a religious value so great as to be almost divine. 
In ancient Egypt medical remedies were recom- 
mended on the grounds that they had been in 
use for several centuries. 

Ancient Manuscripts 

When Diodorus the Greek visited the Egyptian 
city of Thebes in the 1st century b.c. he found 
an ancient library of manuscripts, over the 
doorway of which (so he recorded) were in- 
scribed the w'ords “ The Medicine of the 
Mind.*’ In a storehouse of the mortuary 
temple of Ramescs the Great (r. 1300-1234 b.c.) 
a collection of papyri w'as uncovered of a much 
earlier date than his reign. 

The library of the Assyrian king Ashurbanipal 
(668-626 B.c.) contained almost all the great 
works of Sumerian and Babylonian literature, 
collected from temple libraiies through his 
vast realm and stored for study and consulta- 


tion in the royal palace at Nineveh, where the 
archaeologists Layard and Rassam found them 
in 1850. 

The kings of Babylonia and Assyria delighted 
in unearthing ancient iascriptions from the 
foundations of palaces and temples, and com- 
piling from these records historical and chrono- 
logical data which are sometimes of use to 
modern historians. Collections of antiquities, 
made perhaps rather for their magico-religious 
value than for their intrinsic interest as ohjets 
d'art, have been found in the temples of ancient 
Mesopotamia. And a princess of Ur took thfe 
trouble to label each piece in her museum 
with the name of the place where it wasi 
discovered. 

Famous Archaeologists 

The Renaissance gave a great stimulus to 
antiquarianism. In England one or two heads 
tower over the rest in this respect. The 
liritamui of the historian William Camden 
(1551 1623) was a survey of the antiquities of 
the British Isles which superseded the earlier 
work of the “ king’s antiquary ” John Leland 
(1506-52), and aroused great interest. Elias 
Ashmole (1617 92) was 
a collector of art and 
antiques ; his collec- 
tions, though unscienti- 
fic in the modern sense, 
form the basis of one of 
the greatest museums 
of modern times, the 
Ashmolcan Museum 
at Oxford. William 
StLikeley (1687 1765) 

achieved a new standard 
of accuracy in his lield 
surveys at Stonehenge 
and Avebury, and 
helped to found the 
London Society of 
Antiquaries in 1 709. 

Sir Richard Colt Hoare (1758- 1838) was a 
recorder of ancient monuments whose measure- 
ments are still used by archaeologists on account 
of their accuracy. During the 18th century the 
discovery, in Italy, of the buried cities Hercu- 
laneum and Pompeii gave impetus to classical 
archaeology. Napoleon's expedition to Egypt 
in 1798 aroased widespread interest in Egyptian 
antiquity. By the middle of the 19th century 
the Middle Ea.st was yielding up its treasures : 
Layard and Rassam were bringing to light the 
sculptures of the Assyrian palaces, and Mariette 
had founded the Cairo Museum. 



ELIAS ASHMOLE 
(1617-92), English 
antiquary ; founder of 
the A s h m n I e a n 
Museum, Oxford. 
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The early excavators, 
guided by enthusiasm 
rather than caution, and 
with little idea beyond 
the digging out of buried 
treasures, destroyed as 
much as they recovered 
and had little inkling of 
what archaeology can 
leach to the meticulous 
observer. But towards 
the end of the 19th 
century new methods 
were evolving. The 
vision and energy of 
Heinrich Schliemann 
(1822 90) were tem- 
pered by the scienlilic 
experience of his col- 
league Ddrpfeld at Troy. 



AN ANCIENT MUSEUM. In this mortuary temple at Thebes. Rumeses II 
had a library of Egyptian MSS. of much earlier date than his reign. 


In England, General 

Pitt-Rivers (1827 06) laid down the principles successors ; the revelation of the hitherto 


of stratified excavation and the importance of undreamed-of empire of the Hittites in Anatolia, 


recording and preserving all finds however hum- and of the strange beauty of Mmoan Crete ; 
ble or fragmentary. He was closely followed by the excavation of Babylon by Koldewcy ; the 



SIR W. M. FITN- 
DERS PETRIE 


(1853-1942). Egypto- 
logist and pioneer of 
practical archaeology. 


Sir W. M. Flinders 
Petrie (1853 - 1942), 
whose work in Palestine 
and Egypt revolution- 
i s c d archaeological 
method in the Near 
Cast and laid the foun- 
dations upon which 
all later archaeologists 
have built. The first 
chair of archaeology 
was held by him at 
University College, 
London, for the train- 
ing of students in 
practical work. 

Among the great dis- 
coveries made by arch- 
aeology during the last 
hundred years have 


discovery of the intact tomb of the pharaoh 
Tutankhamen, with its fabulous riches; and the 
royal tombs of Ur in Babylonia ; and, in 1940, 
of the painted caves of Lascaiix in France. 

Such landmarks in the fascinating history of 
archaeology have kindled the public imagina- 
tion. But year by year the less spectacular 
work of the archaeologist goes on— the pains- 
taking methodical recovery of the past. New 
techniques are added to his equipment from 
time to time. Air photography now aids him in 
planning his site. With the invention of the 
aqualung, underwater archaeology has become 
a reality. 

The science of geochronology links the 
methods of the geologist and palaeobotanist 
with those of the archaeologist ; and for dating 
the remains of human habitation, pollen 
analysis and, more recently, the examination of 
radio-active carbon particles, have been called 


been wonderfully preserved finds in the peat-bogs into co-operation. Antiquarianism, the hobby 
of Jutland ; the brilliant civilizations of Troy and of the dilettante, has given way to the science of 


Mycenae unearthed by Schliemann and his archaeology. 


LESSON 2 

Scientific Methods of Excavation 

T here are four main subjects in which vation, however, is not an end in itself : it is 
archaeologists should be -trained ; (I) only the preliminary to the serious study, 
excavation ; (2) study in museums of merely the means of obtaining the material on 
objects already excavated ; (3) study of which the real study is based. It must be 

published material ; (4) study of living races. scientifically done. 

To many people archaeology means only the First the site must be chosen. Accident may 
excavating of ancient cities and tombs, and, bring a site to light, as when the plough un- 
above all, the finding of buried treasure. Exca- earths a quantity of flint implements or when a 
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landslip shows stratiticd walls and habitations. 
But no archaeologist worthy of the name would 
depend on chance. Nowadays an aerial survey 
is usually made of areas which arc judged likely 
to be archacologically rich By this means was 
discovered the Iron Age site at Woodbury, on 
the hill south of Salisbury, which in 1938 was 
selected by the Prehistoric S()cicty as a training- 
ground for young archaeologists. 

If an aerial survey is impossible, there are 
other means of learning from the surface of the 
ground what lies beneath There are indi- 
cations which even the untrained eye can see, 
as, for instance, circles of niegalithic stones, 
burial barrows, ruined walls, broken columns, 
oi mounds co\cred with potsherds. When 
there IS nothing on the surface, and an air 
photograph is not obtainable, the method must 
necessarily be dilTcrcnt. 

C'lop plants with deep roots may avoid the 
lines of buried walls and thus by their absence 
reveal the ground plan of a building beneath 
the soil. In Tgypt the rare rain, which falls on 
the narrow sliip of desert bordering the culti- 
vated land of the Nile valley, is a help to the 
excavator. Under the hot sun the moisture 
evaporates more quickly from the sand which 
covcis buried walls than ftom the deeper layers. 
Half an hour's sun after rain may show the 
whole plan of a building of which not a trace 
can be seen on the surface in dry weather. 

The remains of the palticc of Knossos were 
laid baie because the tradition as to the site had 
been preserved by some of the classical authors, 
and when the topographical indications given 
by those authors were identified the find was 


made. Folk memory preserved by name the sites 
of the cities Nineveh and Babylon. Others, like 
Jericho near the crossing of the Jordan, revealed 
their identity by their geographical position. 

Having chosen his site, the excavator decides 
on the method of digging. He will have a 
general idea of what he expects to find. In a 
town-site It will be houses and probably a 
temple, perhaps a palace ; in a tomb he may 
find bodies, or at least bones, and a certain 
number of objects. He must furnish himself 
with the necessary gear to preserve and trans- 
port what he expects to find, and engage work- 
men to excavate and, often, expert assistants to 
aid him. The site must first be surveyed and a 
datum fixed by which all levels can be measured ; 
the plan should be divided into squares, so that 
the position of everything found can be entered 
at once. '' 

Excavating a Town-site 

In excavating a town-site the digger must, 
decide exactly whal he wants to do. Then he 
will have to remove ions of earth or sand, and 
he must arrange that the dump-heaps arc con- 
veniently near the dig and yet not covering any 
part of It. If he chooses the position of the 
dump-heaps wisely, many of his dilTicullics are 
solved. 

One method of excavating a town-site is to 
clear the whole surface, descending foot by foot 
till bed-rock or virgin soil is reached. The 
fullest records must be kept as to levels and 
objects found, besides plans of every building 
and wall, and cross-sections relating one level to 
another, so that the place could be reconstructed 
by any future atchaeologisl. But by 
this method of excavation all evidence 
on the spot is destroyed. It is also the 
costliest of all methods, for the digger 
must be prepared to spend fully 
half his time and half his money on 
an elaborate and careful publication 
On a large site it is better to 
attempt the full c.xcavation of only a 
portion, working within strict limits 
and leaving the rest of the area as a 
“control” for those who come after. 
In excavating tombs, whether single 
graves or a whole cemetery, the 
survey must be made first as for a 
town-site. Elach burial, as it comes 
to light, must be carefully cleared so 
that the position of each object can 
be planned and photographed. As 
objects are unearthed they must be 
so carefully marked that their pro- 
venance cannot be lost ; if broken, 
each piece must be marked. When 
the objects arrive in the camp they 
should be photographed and copied 
in facsimile by hand. 



ARCHAE:0L0GK At training-ground. At Wood- 

Imrv, on the hill south ol Salisbury, in Wiltshire, a site for 
Irainjiig anuilcur HrchiicoloKisIs was acquired in 1938 by the 
Prehistoric Society. Aerial survey disclosed rings of dark 
colour in the corn ; excavation proved the site to Ikj an Early 
Iron Age settlement. 

Photi) The Time'! 
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Scientific Methods of Excavation 



A I’RIUMPH OF ARCHAKOtOCY. l.onR-lniried Knussos, in Crete, as resurrected hy Sir Arthur Fvans 
(1851 1941). rhese remarkable remains of the once Kreat Minoan capital lie on the slope of a hill about 
3] miles from C'andia. I'lie skeleton tower in the middle distance was built by the archaeologists so that 

the eveuvations could be seen as a whole. 


The excavator's life is not always a happy one. 
In the Near Last the language of the workmen 
is Arabic and he must learn to speak this 
llucnlly. He has to be up early in the mornings 
so as to begin work with the men. He has to 
oversee them continuously and assess their work 
if they work by the piece. He must assess the 
rewards for objects found and see that the men 
understand his system of payment, for it is 
essential to gain their confidence if he is to gel 
the best out of them. 

His evenings and spare lime will be spent in 
drawing, plioiographing, planning, and all (he 


miscellaneous jobs that occui in camp. He 
must be skilled in the repair and preservation of 
fragile objects. He will have to work hard and 
with great accuracy, for in archaeological ex- 
cavation evidence once lost is lost foi ever and 
can never be recovered. He must recognize the 
imperative duty of prompt publication of his 
results and realize that to hold back results for 
more than three years constitutes an archaeo- 
logical crime. If his work is done well and 
scientifically he has his reward in having added 
something to the world's knowledge of the 
origin and progress of civilization. 


LESSON 3 

The Training of an Archaeologist 


T hough excavation is the foundation of 
archaeology, the training of the archaeo- 
logist should begin with the study of the 
material already excavated by others. This is 
most conveniently done in a museum, where 
the student is generally in a position to handle 
the objects. 

The first thing that every archaeologist must 
know and understand is pottery. Archaeo- 
logically speaking, a knowledge of pottery is 
essential. Pottery is the commonest of all 
objects and is virtually indestructible. Fire 
or water will not destroy it ; and if a pot is 
broken the shards can be put together and the 
form identified. Pottery was always so common 


that even the poorest person would have at 
least one vessel buried with him. It is bulky, 
heavy, and fragile, and therefore travels badly, 
so that it is rarely carried any distance from 
the place of making. The ware of each country 
IS distinctive, and the sudden appearance of a 
new form, decoration, or technique may indicate 
the advent of newcomers from eksewhere. 

Art of the Potter 

The ancient world knew three methods ol 
making a pot -pinching, coiling, and the 
wheel. The modern potter has introduced a 
fourth-casting. Pinching is the most primitive 
of all the methods ; the potter took a lump of 
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clay, hollowed it with his hands, 
smoothed the outside, and the pot 
was ready. 

Coiling was done by rolling 
the clay into long “ sausages," 
and then laying these round, one 
above the other, in the desired 
shape. The hollows between the 
coils were then filled by pressing 
the clay of each coil upwards 
and downwards till the hollow 
was hardly visible, fhis is a more 
elaborate method than pinching. 

A coiled pot can be distinguished 
from a pinched pot by the fact 
that there are slight horizontal 
ridges where the coils were set in 
place ; these, when regular, make 
It dilTlcult to be certain in many 
cases whether a vessel is made by 
coiling or on the wheel. 

The potter’s wheel is not only of 
great importance m itself but is 
remarkable as one of the earliest mechanical 
appliances. It is a Hat table which rotates 
on a pivot. A lump of clay is placed in the 
middle, and as the table spins, the vase springs 
up under the potter’s hands The earliest 
wheel was merely a small board or thin slab 
of stone, pivoted probably on another stone 
and turned by an occasional push of the 
potter’s hand or foot Wheel-made pottery 
dating from .1000 h ( , is found m Egypt 

In making pottery, whether by hand or wheel, 
the vessel after being shaped was allowed to dry 
thoroughly. It was then fired in a kiln, and the 
clay when thoroughly baked became pottery. 
The skill ol the poller is shown not only in 
shaping the vessel but also in his method of 
tiring It. 

There arc three ways of decorating pottery - 
slip, paint, and incisions. Slip is perhaps the 


earliest. Finely ground 
clay is mixed with water, 
and the thick liquid is 
applied as a wash over 
the whole surface; very 
thick liquid can be laid 
on in a raised design. 
Paint can also be used 
to cover the whole sur- 
face or to make decora- 
tive patterns. Both slip 
and paint are applied 
when the vessel is dry 
and before firing. 

Incised designs are 
made while the clay; is 
still wet. After firing, 
the hollows were ofkn 
filled with gypsum \o 
that the pattern was in 
white on the darker back- 
ground of the pottery. 
Glazed earthenware is 
not met with till comparatively recent times, 
but burnished pottery was not uncommon 
even in the prehistoric periods of Egypt. It 
is found 111 the Neolithic period of Malta and 
in the Bronze Age throughout Europe. 

In studying pottery the points to be noted 
arc material, shape, method of making, method 
of lirmg, colour, and decoration. lf.ach point, 
should serve as a guide and should tell its own 
story as to the date and place of origin. 

Aids to Identification 

A knowledge of other basic techniques will 
stand the archaeologist in good stead. He 
should be familiar with the simpler processes 
used by the metallurgist, and with the methods 
of quarrying and stone-working, weaving, and 
agriculture, practised by ancient peoples. A 
knowledge of chemistry will help him in the 
preservation of fragile objects. 

A smattering of botany and geology 
will aid him in recognizing specimens 
found in an archaeological context, 
and anatomical knowledge will enable 
him to identify any human or animal 
remains he may lind. He should be 
familiar with excavated material from 
other sites in his area, and with pub- 
lished finds from other places which 
may throw light on his own work. 

If he is excavating a site of an 
historical age he must be familiar with 
its written history and literature ; if he 
expects to find tablets, papyri, coins, 
or in.scriptions written in an ancient 
language, he should have with him an 
expert who can interpret them. 

An important item in his training 
is the study of the living branches 
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Fp pi lan potters arhieved symmetry witlioiit the use of the 
P®* 's vaintfd to imitate 

marbled stone, lhat on the right is painted with animal 
designs. 

Briiish Museum 



TIIF MOOKKN POTTEk. This 
modern practitioner or an ancient art 
is “ throwing a pot ” on an improved 
form of wheel (a flat table which rotates 
on a pivot). 
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The Training of an Archaeologist 



HANDIWORK OF PREHISTORIC POrfERS. These vessels 
are typical primitive Creek pottery, iind are assigned to the Stone 
Age or early Bronze Age. 

British Museum 


of mankind : archaeology has 
been well described as the “ an- 
thropology of the past.” The 
modern anthropologist, by his work 
on the more backward peoples of 
the present day, has thrown a flood 
of light on the ancient civilizations 
in every part of the world. There 
are peoples still in existence to 
whom the use of metal is unknown, 
and whose tools and weapons are of 
Slone. These peoples live, in 
many respects, the life led by 
Neolithic man. 

Among less primitive peoples can 
he traced the use of mechanism 
applied to ihe making of various 
objects. A pointed stick rotated 
between the hands could be used to 
pierce small, smoothed pieces of 
dried clay to make beads ; when 
fed with emery or sharp sand, the 
pointed stick would pierce stone. 

I he stick could be turned more rapidly if a 
piece of string were twisted round it and the ends 
of the string each attached to a piece of wood, 
which was pierced in the middle to allow the 
slick to revolve in the hole. The movement of 
the stick up and down caused the drill to move 
much faster than if rotated by the hands alone. 
This device is called the pump drill. A similar 
device, the bow drill, involves horizontal move- 
ment of the wood. 

With a copper point or copper tube attached 
to the cutting end of the drill, the capacity for 
working stone would be immensely increased. 
The tubular drill was commonly used by the 
sculptors of ancient Egypt for blocking out 
their statues ; with its aid 
they were able to carve 
stones regarded as too hard 
by the modern sculptor. 

Though the main work 
of the archaeologist is with 
t h e physical remains of 
ancient civilizations, there 
are other aspects of those 
civilizations which can also 
be studied in the light of 
anthropology. These in- 
clude religion. 

Systematised religions, 
such as those of Egypt, 

Babylonia, India, and 
Greece, had organized 
priesthoods, temples, and 
temple furniture. The more 
organized the priesthood, 
the greater is the number 
of material objects con- 
nected yvith the cult. 

To understand the use 


and the meaning of many of such objects it is 
necessary to study some of the religions which 
are still in existence. 

In Egyptian tombs have been found models of 
food and drink, and of the bakers, butchers, 
and brewers who were to provide these neces- 
sities in the future life ; models, too, of the 
servants who were to minister to the dead man, 
and of his chariot and his ship. These symbols 
served instead of the actual persons and things ; 
it was held that they would become what they 
represented. 

In many instances social conditions can be 
inferred from burial customs. If the tomb of 
a woman is as elaborate, and the olTerings buried 
with her are as rich, as those 
of a man. It can be concluded 
that the position of women 
in that community was high. 
Often, also, it is po.ssible to 
learn from the objects in a 
grave what the dead person's 
trade was, and whether 
certain trades were regarded 
as belonging specifically to 
one sex. A change of burial 
custom, if it be introduced 
suddenly, may indicate the 
influx of a new population, 
for men have always main- 
tained a considerable con- 
servatism towards things 
religious and funerary. 

If the archaeologist’s 
period is documented by 
written records, it is then, of^ 
course, a much easier task* 
to breathe life into the 
material he uncovers. 



A CARVED STONE MACE HEAD 
from Hierakonpolis. Far too heavy for 
anyone to wield, the mace was probably 
a ceremonial weapon. The Agure with the 
hoe symbolises the beginning of the 
agricultural year. 

Aahmofean Museum, Oxford 
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When the Ice Sheet Covered Europe 


T in earliest phase of archaeology begins with 
geology. The great geological divisions 
are named Primary, Secondary, Tertiary, 
and Quaternary ; the last of these is the present 
one. With the first two divisions archaeology 
has nothing to do. At the end of the Tertiary, 
mammals first made their appeal ance, and it is 
here that the beginnings of man and his works 
must be sought. 

The Tertiary Period has several subdivisions, 
of which only the last, the Pliocene, need con- 
cern us. The Quaternary Period has two sub- 
divisions, the Pleistocene and the Holocene. 

The lirst consideration m treating of these 
remote epochs is the condition of the land 
surfaces and the climate. The surface of the 
earth in Pliocene and Pleistocene times was 
altogether dilVerent from what it is now. The 
Mediterranean consisted of two comparatively 
small lakes entirely shut off fiom the Atlantic 
and from each other. African and Tiiropean 
animals passed freely from one continent to 
the other across the land bridges. 

The British Isles were then part of the mam 
land mass now' called Eairopc, and that continent 
probably extended far into the Atlantic Ocean. 


Therefore in the Pleistocene period we are deal- 
ing with land surfaces in which the present 
barriers to intercourse did not exist. This is 
an important fact to remember when consider- 
ing the spread of Palaeolithic culture. 

Four Great Glaciations 

At the end of the Pliocene period the climate 
of Europe appears to have been temperate or 
even warm, for animals which occur now only 
in tropical and sub-tropical climates lived freoly 
as far north as Germany. The climate then 
changed and gradually became exceedingly cold, 
with a spread of polar ice over the whole (^f 
northern l iirope, forming a cap like that at 
polar regions of the present day. The ice 
forced itself as glaciers into the warmer parts, 
cutting out valleys in the underlying rock. 

The extent of the glaciers is shown by the 

erratic ” boulders which they picked up and 
earned southwards for many miles, and also 
by the great terminal moraines of earth and 
gravel deposited when forward movement ceased 
and they began to melt. 

T'he polar ice advanced and retreated more 
than once ; in fact, geologists recognize foui 
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glacial periods of peoloKical history. 
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great glaciations or ice ages. These are called 
by the names of the four Alpine valleys in which 
the evidence for their existence was first 
established. 

The names were purposely selected from many 
others as they occur in order alphabetically, 
and there is thus no difficulty in remembering 
their relative chronological position. These 
names are: (1) Giinz, (2) Mindel, (3) Riss, 
and (4) Wurm. The warm periods which 
occurred between the four glaciations are known 
as Gunz-Mindcl Mindel-Riss, and Riss-Wurm. 

The causes of these alterations in climate are 
not fully understood, but there seems to be 
some connexion with alterations in the amount 
of radiation from the sun. 

Climatic Influence 

The archaeologist who studies the earliest 
remains of man must understand the evidence 
of the various deposits which are the result of 
glaciation. These immense masses of snow and 
ice necessarily had an effect on the climate, 
which would be extremely cold when within 
range of the glaciers and excessively rainy in 
the tropical and sub-tropical regions. The 


climate would affect the vegetation, and the 
vegetation would in its turn affect the types of 
animal which could live on it and successfully 
withstand the rigours of an Arctic environment. 

Attempts are being made by many archaeo- 
logists to correlate the pluvial or rainy periods 
of sub-tropical Africa with the glacial periods 
of Europe. This is one of the problems which 
an archaeologist is called on to solve, and 
perhaps one of the most fascinating. 

It is difficulties such as this which give life 
and action to the subject, for a subject which is 
already thoroughly known and completely cut- 
and-dried is seldom inspiring, whereas archaeo- 
logy is still in its infancy. 

The actual appearance of man on the earth 
must be sought in these remote epochs of the 
world’s history. In this que.st there is nothing 
to guide the student but the archaeological 
method, assisted by geology and zoology. The 
position of the remains in, under, or above 
certain geological strata and the animal bones 
which accompany those remains must be 
thoroughly understood before any opinion can 
be formed as to the period to which the remains 
can belong. 


LESSON 5 

First Traces of Primitive Man 


r must be remembered when dealing with the 
ages before history that man’s knowledge 
IS still fragmentary, and that the theories 
which are advanced to explain the various 
phenomena are not in any sense like “ the law 
of the TVIedes and Persians 
which altcreth not.” On 
the central y, though a 
working hypothesis i.s 
necessary, that hypothesis 
must be capable of modi- 
fication in the light of such 
new evidence as may arise. 

It is as yet impo.ssibic to 
fix with any accuracy the 
period at which man ap- 
peared on the earth. Actual 
human remains, such as 
bones and skulls, are not 
found till well into the 
quaternary era, but flints 
which some authorities be- 
lieve to show artificial chip- 
ping have been discovered 
in the strata formed at the 
junction of the tertiary and 
quaternary epochs. These 
early stone implements are 
called eoliths (Greek eos, 
dawn ; lithos, stone). 


The most interesting eoliths -arc the rostro- 
carinates, or keel-backed implements. The 
shape is characteristic, and it is not found at 
any other period. It is like an upturned boat 
with a keel running the whole length of the 
back, a downward-curving 
beak at the front, and with 
the chipping so arranged as 
to give a firm grip to the 
thumb and fingers of the 
right hand. 

The making of tools and 
the discovery of fire mark 
iwo of the greatest steps in 
the evolution of mankind. 
The making of tools dif- 
ferentiates man from the 
animals, and though all the 
types of eolith are ex- 
tremely primitive they arc 
a definite advance on the 
unworked stones which 
must have been man’s 
earliest tools. 

As regards fire, the evi- 
dence of archaeology 
proves that it was one of 
the earliest of all the 
epoch-making inventions 
which have carried 



PREHISTORIC, BUTIN USE TO-DAY. 


Most backward of the world’s peoples are 
the Australian aborigines, one of whom 
is seen here chipping Hints much as did 
his ancestor of Z0,000 or so years ago. 

Spencer & GiUen, Across Awnraha," 
MacmtHan d Co., Ltd 
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man so far from his primitive beginnings 
and have differentiated him from his 
animal ancestors. It is not known how 
the making of fire first came about. Dry 
branches blown violently against each 
other by the wind will, as the result of 
continued friction, give rise to fire. And 
it may be that flames were “borrowed" 
from the chance-ignited timber to set 
hre to piles of brushwood to scare away 
enemies. Fire deliberately made may 

have resulted from the rapid rotation 
of a dry stick on a piece of tindcr-dry 
wood, the rotation being maintained until 
the heated wood-dust thus created could be 
blown into ffame. Or it may have come from 
the brisk clashing together of two flints or other 
stones to induce sparks. What is certain is that 
a fire so laboriously created would be kept going 
at all cost. 

It is extremely doubtful, however, whether 
the creature who at that remote era invented 
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FLINT IMFLFMFNTS OF PALAFOLITHIT 
MAN. Fir. I, Acheulean type ; Mr. 2, Achculcw 
knife, sliowinR method of use ; FiR. 3, Mousteria^ 
“ point “ ; Fir. 4, beautifully fushiuned Solutreap 
type dapper Pahieolithic). 


Stone tools and understood the use of fire could 
be called man, or whether he was some anthro- 
poid animal evolving towards the human. 

T ypes of Flint 'fool 

After the Colithic period comes the Palaeo- 
lithic (Old Stone) Age, divided into lower, middle, 
and upper All these arc within the quaternary 
era ; they begin in the Ciun/-Mindel interglacial 
period and appear to end when the ice was 
retreating after the last great glaciation. 

I'he types of Hint tools which arc characteristic 
of the Palaeolithic age are named after the 
places where they were first found ; 

Lower Abbevillean Abbeville (Somme) 

('luctonian C’laclon-on-Sca (I j»sex) 

Acheulean Si Acheul (Somme) 

Levalloisian Lcvallois-Perrct (subuib of Pans) 
Middle Mouslerian Cave of Le Moiislier (Dordogne) 
Upper Aurignaeian Aiirignac (H.iule Ciaionnc) 
Gravettian La (iravcile (Dordogne) 

Solutrcun Lc Solulre (Rhone) 

Magdalenian Caveof'La Madeleine ( Dordogne) 

At one lime these names were considered to 
represent separate epochs rigidly divided from 
one another ; now it is recognized that they 
represent dilTcrenl traditions of tool-making and 
adaptations to different types of environment. 
It also seems that the people who made these 
tools did not follow one another in strict 
succession, but that in the Lower and Middle 
Palaeolithic at any rate two or three groups 
were living in Europe at the same lime. 

Flint- working Methods 

The type of flint working associated with 
Abl^evillean and Acheulean is a core industry. 
The core is vvoi ked on both sides ; the flint 
worker look a lump of Hint from which he 
knocked off chips, large and small, until it was 
reduced to the desired shape and was thin 


enough for use. After this the edge was 
sharpened by bevelling it down with liny chips. 

The C iacloman and Levalloisian flake imple- 
ment is worked on one side only ; the flint 
worker began as for a core implement, working 
the surface, then he struck off a flake which was 
the whole length of the core. A flake implement, 
therefore, has one worked side and one which 
shows the bulb of percussion^ where the stone 
first fractured under the blow which struck the 
flake off ; the rest of the flake on that side 
shows only the natural fracture of the flint. 

The characteristic Abbevillean tool is some- 
what almond-shaped, and large, thick flakes 
have been removed from both faces, making 
an irregular edge ail round. The typical tools 
are called coups-cle-poinf' or hand axes, although 
their use is still a matter of conjecture. 

Importance of Detail 

The Acheulean tools appear to be a develop- 
ment of the Abbevillean ; they are thinner and 
flatter, the flakes were taken off in smaller chips, 
and particular attention was paid to keeping 
the edges straight. Flakes are also found 
among Acheulean implements and were cer- 
tainly used by their makers, probably as knives. 
They were, in a sense, accidental, the maker of 
the implement merely striking them off in order 
to reduce the size of the flint nodule, whereas 
the Clactonian or Levalloisian flint worker 
required the flakes only. {See also Lesson 7.) 

Students of these early epochs must be on the 
qui vivif to note every detail connected with 
every object found. It is only by careful 
attention to the strata in which the innplements 
arc found, and to the position of the implements, 
and of the flakes, burnt stones, and bones found 
with them, that any accurate knowledge of our 
earliest ancestors can be attained. , 
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Earliest Types of the Human Race 


T he origin of man is one of the most absorb- 
ingly interesting subjects of study. The 
area of investigation comprises the whole 
of the Old World, and it is always possible for 
a student to make epoch-making discoveries. 

Human remains of the Pleistocene era are 
rare, for earth movements and climatic changes 
have destroyed them. Stone implements 
fashioned by the hand of man can survive long 
immersion in water or being dashed about in 
a torrent ; sudden and heavy falls of earth and 
rock vvill not break them or grind them to 
powder. But human bones are much more 
fragile than stone, and the wonder is that any 
have survived. 

Prehistorians and anatomists are agreed that 
no human bones of the Tertiary period have 
survived ; the earliest appear to belong to the 
Lower Pleistocene. All authorities are of 
opinion that the I'Urliest type of man was 
nearer to the ape than our present more 
developed species, but it is not believed that 
men arc descended from apes. It seems rather 
that men and apes represent different branches of 


like ridge up the back of the skull, and the 
size and shape of the teeth ; it had also some 
human characters. The brain cavity, though 
smaller than the human, was larger than in 
any known ape, whethei fossil or living. 

The straightness of the thigh bone showed 
that the animal stood erect in a position that 
apes cannot assume, and the anatomical 
evidence showed that in all probability the 
creature was capable of communicating with 
its fellows in a more complex manner than do 
the animals : the capacity for speech had 
already begun. This .lava find was named 
Pithecanthropus, to indicate that it combined 
the characters of ape and man. 

In 1937 the discovery in central Java of two 
new skulls of Pithecanthropus - of a female and 
of an infant “‘established that the so-called 
ape-man was a very primitive human being. 
In a cave near Peking have been found skulls 
of another type (Sinanthropus) related to 
Pithecanthropus ; these cave-dwellers built fires, 
and made simple flake tools. 

Other early human remains are a jaw found 


the same family and that 
both developed from an 
ancestral stock more primi- 
tive than cither. 

The apes which arc near- 
est to man are the chim- 
panzee and the gorilla, but 
there is a marked differ- 
ence in the skulls and the 
teeth of apes and men. 
The human skull has a 
much larger brain capacity 
than the ape's, so much 
so that the size of the brain 
caviiy is one of man's dis- 
tinguishing marks. 

Pithecanthropus 

The most primitive of 
all the early skulls dis- 
covered is one which was 
found in Java in 1891. 
The stratum in which it 
lay belongs to the earliest 
Quaternary period, almost 
to the Tertiary. Only the 
upper part of the skull was 
found, and with it were a 
thigh bone and three teeth. 

The creature had several 
ape-like characters, such 
as the heavy bony ridges 
above the brows, the crest- 



PREHISTORIC BURIAL. These skele- 
tons of an old woman (left) and a young 
man, found in the Grimaldi caves at Men- 
tone, France, suggest careful and reverent 
sepulture — If not an actual belief in a life 
beyond the grave — for the man's head was 
encircled with a chaplet of shells and there 
were bracelets on the woman’s arm. 


From Dr. R. Verneau., ‘*Les Crottes de Grtmoldi ” 


at Mauer, near Heidelberg ; 
though not of the type of 
modern man it is certainly 
human. It can be dated to 
the early Pleistocene period 
by the animal bones which 
occur in the same stratum, 
and is therefore one of the 
earliest known specimens of 
the human race. 

“ Piltdown Man ” 

In 1 954 a group of experts 
proved conclusively that 
“ Piltdown man," claimed 
to be of Lower Pleistocene 
date and to combine a 
human skull with an ape- 
like jaw, was a fraud. The 
remains were discovered by 
Charles Dawson (died 1916) 
and others, from 1912 on- 
wards, and the fragments 
gave rise to considerable 
discussion. They presented 
archaeologists with baffling 
problems. The fragment of 
skull appears to be a genuine 
fossil, but of much later 
(Upper Pleistocene) date. 
It was " planted " in the 
shallow gravel at Piltdown, 
Sussex, with the jaw of a 
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recent ape (stained to give it an 
ancient appearance), bones of 
Lower Pleistocene fauna 
brought from elsewhere, and 
flint implements (also stained). 

In tlic Middle Pleistocene, 

Honu) sapiens lirst appears, 
represented by part of a skull 
found in 193h at Swanscombe, 
in Kent, in a gravel deposit 
belonging to the Mindel-Riss 
interglacial. Aeheulcan hand- 
axes and Clacton ian flakes 
were also found in the gravel, 
but It is not certain which 
type of implement was made Nl andkrti 
by Swanscombe man. stnution base* 

Much later, m the Riss-Wui rn 
interglacial, a type less similai 
to modern man appeared 
Homo nvtiiulc} ihak nsis^ called after the place 
whcie in 1856 the iirsi skull was found : 
Neanderthal, near Bonn, on the Rhine. It 
belongs essentially to the Moustcrian culture, 
and was spread chiefly over south-west Europe, 
though it IS found also in (Icrmany and C roatia. 
The best early example of this type was found 
at La C'hapellc-aux-Saints (1908), where much 
of the skeleton w'as also preserved. 

This creature when living must have stood 
about five foot three or four inches in height, 
though it is clear from the shape of the skull that 
he did not stand quite erect, but carried the 
head well forward, if not so markedly as an 
ape. Though the heavy brow ridges and the 
strong, projecting jaws arc reminiscent of the 


ape, the shapes of the 
Jaw and the teeth are 
human. 

In 1939 the best-pre- 
served Neanderthal skull 
hitherto found was dis- 
covered in the interior 
of a cave at San Felice 
Circco, about half-way 
between Rome and 
Naples. The cave, also 
newly discovered, had 
evidently become 
blocked in Moustcrian 
times, and its contents 
Nl ANDKRTHAL MAN. Recoil- remained untouched 

stniction based on the ivfll-preserved for at least 1 00,000 years, 
skull discovered in I Why l)r. A skull, found IVing 

Itbiiic III u cave at San lelice Circeo, 

among stones w^qich 
appeared to have been 
disposed in a circle, is nearly complete, LJnder 
it were antlers and flints, some showing 
intentional flaking. 

Probably Neanderthal man is not a direct 
ancestor of the present human race, but he is 
undoubtedly man, and on the road to civiliza- 
tion. He lived in caves, possibly because of the 
coldness of the climate, but this may also show 
the beginnings of settlement. lie was a hunter, 
killing even large animals for food, and he was 
well acquainted with the use of tire, and he 
probably cooked his food. 

An interesting point in regard to Neanderthal 
man is that here, it would seem, is the (irst 
indication of religion. The skeleton from La 
Chapcllc-aux-Saints had received ceremonial 
burial, for with it were 
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stone implements of Mous- 
tcrian types, as well as bones 
of food animals. This 
suggests that already man 
had evolved the idea of a 
hereafter, and the tribes- 
men had sent their great 
chief to the next world well 
equipped. The stones and 
other objects placed round 
the mutilated Circeo skull 
suggest also that a cult in- 
volving the collection of 
heads or skulls was 
practised. 

The time which elapsed 
between the first recorded 
appearance of tool-making 
creatures in Europe (if the 
eoliths are really tools) and 
the advent of Neanderthal 
man with his relatively 
developed culture has been 
estimated at about 450,000 
years. 
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Life in the Old Stone Age 


T he great advances in culture which mark 
the final phases of the Palaeolithic arc 
due to the appearance in Europe of new 
races of Homo sapiens, the forerunners of 
modern man. An earlier race of Homo sapiens 
seems to have interbred with Neanderthal 
man in Palestine, but in the Upper Palaeolithic, 
Neanderthal man as such vanished from the 
European scene. 

It is not known whether he was exterminated 
by the newcomers or simply failed to adapt his 
culture and equipment to meet changing con- 
ditions and more intense competition, F-or the 
last I0(),(K)0 years the history of the world has 
been the history of Homo sapiens. 

Cave Homes 

The Upper Palaeolithic period in Western 
f lit ope is divided into several parts, each repre- 
sented by a dirt'erent culture, of which the most 
important arc the Aurignacian, Graveltian, 
Soiutrean, and Magdalenian. But only in 
France do they follow each other in this order ; 
elsewhere the sequence differs and some cultures 
are not represented at all. 

The people of the Upper Palaeolithic age 
lived in caves and rock shelters, where their 
tools and weapons and the remains of their food 
have been found. Usually their homes were 
close to streams, partly because the inhabitants 
sverc fishers, partly because they were hunters 
and the game would frequent a stream, and 
partly because they required water for their owm 
needs. They were also traders, exchanging 
with other communities 
decorated objects and 
other luxury goods. 

Pierced shells were made 
up into necklaces and 
girdles and may have 
served as amulets as 
well as trinkets. 

Their tools were far 
more varied than those 
of the earlier periods, 
showing that their re- 
quirements had in- 
creased as their civiliza- 
tion had advanced. The 
Upper Palaeolithic flint 
industries are called 
blade-and-burin indus- 
tries, because their 
makers were chiefly 
interested in producing 
small blade-like tools 
and burins, or chisel- 
ended implements. 


specially adapted for working the bone, antler, 
and ivory which were now for the first time 
freely used. 

It is deduced from their shape that many of 
the tools were hafted, probably with wood, 
though this has not survived. The weapons of 
the chase were smaller and lighter, showing that 
the large fierce animals of the Ice Age had dis- 
appeared with the approach of a more genial 
climate. 

Upper Palaeolithic men made bows and sharp 
flint arrows with hafts of reed or wood, weapons 
suitable for the pursuit of swiftly moving 
animals, such as the herds of wild horses and 
reindeer which by this time were roaming the 
countryside 

Aurignacian Period 

The Aurignacian period shows an increase 
in the number of forms of tools over the 
Mousterian. Bone pins were used, probably 
for fastening the skins worn as garments, and 
there are various implements which may have 
been used in dressing the skins, as well as in 
woodworking, 

Gravettian Period 

The Graveltian was the most widespread ot 
the Upper Palaeolithic cultures. It is found 
nearly everywhere in Europe ; it flourished 
especially in Italy and in Russia and in those 
countries survived for a very long time. The 
photograph on p. 1 131 shows the burial practices 
of the Italian form of the Gravettian culture. 



HAUNT OF PALAEOLITHIC MEN. The cave whose entrance is shown 
here fs at Font-de-Gaume in the Dordogne, Southern France. It contains 
one of the most famous picture galleries of prehlsiorlc art. The studies of 
animals — elephants, reindeer, bison, and wolves — are remarkably realistic 
and brilliantly exeented. 
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The typical tools and weapons are small flint 
blades, one edge left sharp for cutting purposes, 
the other blunted so that it could be fitted into 
a haft, and tanged arrowheads. In Russia the 
Gravettians hunted mammoths and used the 
bones and tusks to weight the roofs of hide 
tents which were set up over sunken floors. 
Here stylised figures, mostly of women, were 
carved in ivory. 

Solutrean Civilization 

The Solutrean civilization does not occur in 
every site, even in France, and the people seem 
to have made only a brief appearance. Their 
traditions of flint-working are quite different 
from those of all other Upper Palaeolithic 
groups, so that they seem to be intruders, tven 
(he direction from which they came remains a 
subject of conjecture. 

Their flint working is very fine ; the type of 
work is called pressure flaking. Tt was done by 
breaking off the flake from the nodule by 
pressing, instead of by a blow, a method which 
leaves a .scries of transverse ripples across the 
surface of the cleavage. The characteristic 
forms arc called laurel leaves and willow leaves 
on account of their shape. So exquisitely 
fashioned are some that they arc thought to 
have had a ceremonial use. These people also 
made barbed-and-tanged arrowheads exactly 
like tho.se of the Late Neolithic of Western 
Furopc many thousands of years later. 

Magdaleniaii 

The Magdalcnmn culture is as important for 
the Upper Palaeolithic of France as is the 
Moustenan for the Lower and Middle. There 
arc few distinctive flint tools, and flint seems to 
have been used chiefly for working bone and 


reindeer antlers. Weapons and 
other implements were now made 
almost exclusively of bone, 
antler, or ivory. The most im- 
portant weapons were spears and 
harpoons. 

Harpoons show a definite 
sequence of development, begin- 
ning with a shaft with a single 
notch on one side and gradually 
changing into a more formidable 
weapon with barbs down both 
sides of the shaft. These objects 
could be used for fishing as well 
as for hunting. When the head 
of the harpoon was embedded 
in the body of a fish or a running 
animal, the shaft to which it was 
tied would come loose and hinder 
the eflbrts of the prey to escape. 

Among the interesting de- 
velopments of bone implements 
are needles, long and short, sharp- 
ened to a point at one end and pierced at the 
other. As the only use for a needle is for sewing, 
it is obvious that the Magdalenians were able 
to .sew ; but as there is no evidence that they 
could spin or weave, the sewing must have been 
on leather, with sinews or fine strips of leather 
as the thread. Many of the small flint tools at 
this timp may have been designed for the dressing 
and cutting of the leather and preparation of 
the sewing materials. 

Tt is as yet uncertain whether the people of the 
Upper I’alacolithic had learned the use of 
pottery, for no pottery which can be dated to 
this period has been found. The meat must, 
therefore, have been roasted on some form of 
spit or stewed in leather containers. 
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LESSON 8 

Prehistoric Paintings and Sculptures 


T hf most surprising survival of the Upper 
Palaeolithic Age, and one which most 
appeals to the modern mind, is its art. 
Fven as far back as the Aurignacian period 
artists had begun to record their impressions 
in the form of sculpture, both in the round and 
in relief. Occasionally also they made line 
drawings with a sharp lool on bone, horn, or 
stone ; these artistic efforts become more 
frequent among the Magdalenians. 

Palaeolithic Women 

The Gravettian confined his efforts to the 
rcprcsenlation of the human being. The 
greater number of his statuettes are of women, 
and arc carved in mammoth ivory, in limestone, 
and in steatite. This type of female beauty does 


not appeal to modern taste, but it must have 
been admired for many centuries in the ancient 
world, for statuettes of the same type are 
found in Egypt in the prehistoric (Amratian) 
period and in Malta in the Neolithic era, and 
It survives among the Bushman women of Africa. 

The chief characteristic is a marked fatness 
of the thighs and buttocks. Many of the 
Palaeolithic women were depicted as immensely 
fat in the body as well, though the arms and 
lower part of the legs were slender, even accord- 
ing to modern standards. The faces of the 
statuettes and reliefs arc never fully delineated 
and are often left blank. Traces of colour show 
that the figures were originally painted. 

The engravings are often of human beings 
clothed in animal skins, with the animal’s head 
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covering th(^ face like a mask. Such figures 
occur in several sites of the Upper Palaeolithic 
era, even in Derbyshire. The motif is highly 
developed among the Magdalenians. 

Chattel Art ” 

An artist is always more or less limited by 
his material. The Gravettian worked in ivory, 
and in that almost ideal substance was able to 
produce really fine work in the round. The 
Magdalenian was not so fortunate, for the 
mammoth had deserted the warmer country and 
there was no more ivory to be had. 

The artist was restricted to bone and horn, 
neither of which is well adapted for carving in 
the round, and he developed a technique called 
by the French con/our deconpe. In this the 
figures, though carved on both sides of the 
bone or horn, are really flat, the outlines being 
incised, but the roundness is that of the object 
and is not effected by modelling. 

These decorated objects are numerous, but 
the uses to which they were put are uncertain. 
Occasionally some can be identified by a 
similarity with objects now in use among savage 
tribes. Among these arc the spear-throwers 
that are used to lengthen the throw of the 
weapon. 

There are also the handles of daggers or 
knives, but the long batons dc coniniandcment, 
which appear to have been of the utmost 
importance to the people who used them, are 
still unidentified. All these small carved objects 
are classed under the head of art niobilier, or 
chattel art, as they belong to the chattels of the.se 
primitive folk. 

Splendid Ait of the Caves 

The human statuettes of Gravettian times 
were certainly painted, but there the colour was 
subsidiary to the modelling ; on a rock surface 
the artist discovered that paint could be used 
as a medium in itself. It is possible that the 
new method took its rise in the custom of 



REALISM IN PALAEOLITHIC ART. To 
carve so virile and individual a horse’s head as 
this from reindeer antler, the Palaeolithic artist 
must have had real genius, together with a very 
Intellige'htly developed technique. The carving 
was found In the Magdalenian deposits at Mas 
d’Azil. France. 



MAGDALENIAN CARVING. left, chamois 
carved on spcar-throwcrs of reindeer horn. 
Centre, the notch to hold the speur-biitt is well 
defined in this broken thrower. Right, skilfully 
carved grouse, partly restored. 

From Mas d'Azil> after Brcvil ami Pielte 

smearing the hand with colour and then making 
an impress on a smooth part of the rock ; or 
by placing the hand on a piece of rock previously 
prepared and then powdering the paint over it, 
leaving the form of the hand in ihe natural 
colour of the rock imprinted against a back- 
ground of colour. 

Sketches begin very tentatively, gradually 
becoming free and naturalistic. And there is a 
sudden advance when the painted outline was 
softened by rubbing to produce the effect of 
shading. Then came the full tide of Palaeolithic 
painting, the splendid art of the caves, which was 
never equalled by any ancient nation. The 
greater number of the subjects are animals. 
Not only is the drawing brilliant, but the pig- 
ments arc so laid on as to produce the effect 
of light and shade as well as the natural colouring 
of the animal represented. 

Rock-Artist at Work 

The method was to cut on the rock-surface 
parts of the outline of the figure. The rock 
within those lines was then scraped till quite 
smooth, and the pigments were laid on, either 
as a paste or as a liquid, until the whole surface 
was covered. The artist proceeded, with flint 
or bone scrapers, or perhaps with a piece of 
hide from which the hair had not been removed, 
to wash and scrape away the paint until htp had 
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obtained the result he desired ; then with a 
little black paint he added the horns, hoofs, and 
other details 

The colours used were mineral products. 
They arc forms of iron ore, such as the different 
ochres. The lumps were powdered with pestles 
in stone mortars, and both pestles and mortars 
have been found in the settlements. The 
powdered paints were kept in hollow tubes of 
bone. The outlines svere draw'n with sharpened 
pieces of iron ore 

l^arly Religious Beliefs 

Besides the large number of remains of his 
cultural environment. Palaeolithic man has left 
some indications of his religious beliefs. These 
have to be interpreted by present knowledge of 
the religions of modern savages, for though the 
savage of the present day is farther advanced 
both inlelicctually and m the capacity for 
intellectual improvement than Palaeolithic man, 
yet he has retained certain beliefs and customs 
which date back to a more primitive stratum. 

Of the cailiest periods nothing remains to 
show w'hat the beliefs were -if, indeed, any 
existed. But Neanderthal man has left several 
burials from which it is possible to learn 
something of the religious views of the Molis- 
tenan people. In addition to the burial at La 
Chapelle-au\-Saints described on p. 1132, there 
is another, found in a cave at La Fcrrassic 
(Doidogne) excavated from about 1900 to 1933, 
which is still more interesting 

Here the body of a child had been laid in a 
carefully dug giave, accompanied by animal 
bones and Mousterian implements, and covered 
by a large stone slab, on the under side of which 


circular pits or “ cup-marks had been 
hollowed out. These are the earliest known 
efforts at “ art,” and obviously they had some 
magic or religious significance. 

Preservation of the Skull 

All this indicates that (his early race had 
arrived at the belief that death was not the end, 
had conceived the idea of a hereafter. It 
should be noted that there are no signs of 
human sacrifice ; the dead people do not 
appear to have been victims, and human beings 
were not killed to accompany them to the other 
world. Such riles were reserved for the more 
developed and systematised religions of a later 
date. Homo sapiens also buried his dead with 
ceremony, as is shown by the skeletons mVthe 
cave at Mentone. \ 

In Franconia and in Switzerland other cave 
burials of a different type have been found, ^n 
these the skulls only had been preserved ; th<iy 
w'cre arranged between the side of the cave and 
a little wall which had been built so as to form 
a kind of chamber. 

I'hc preservation of the skull only may perhaps 
be explained by the custom of some aboriginal 
tribes in India who, after the burial of a kins- 
man, dig up the skull and place it with lho.se of 
his ancestors in a shrine, believing that the 
spirits of the dead survive and inhabit the 
skulls, and that, being treated w'llh honour, they 
will protect and help their descendants. 

In many instances the bones are found 
covered with red ochre — for a reason which is 
obscure. It may have been done with some 
view of placating the spirit of the dead, who 
IS often supposed by primitive minds to be 
inccn.sed al being driven out of the 



MASTtRPJECK OF A PRIMEV AL LANDSEER. These 
reiilislic hison, male and female, in the cave of Tuc d’Audou- 
bert, French Pyrenees, have been preserved throuKh the ages 
owing to a near-by subterranean river w hich has kept moist the 
clay of which the\ are composed. The numerous prints of bare 
feet, with heels deeply impressed, in their neighbourhood, add 
weight to the theory that they were symbols of fertility, and that 
the devotees danced out their litanies like the modern savage. 

Ffofn " I ' Anthropolufuc " 


body. Burials of women arc as 
common as those of men, showing 
that the women were treated as being 
on the same level with men. 

Hidden in Darkness 

Though the burial customs are in- 
teresting, they are never so vivid as 
the beliefs of the living. Among the 
people of the LJpper Palaeolithic such 
beliefs arc indicated in their art — 
especially the art of the caves. The 
painted caves were never inhabited by 
man, who always lived in shallow 
caves with wide entrances, or in rock- 
shelters. Some of the rock-shelters 
were decorated with friezes of animals 
carved in stone. 

The painted caves are nearly always 
long and very tortuous, and the 
decoration is in the innermost passages, 
where no light could penetrate. The 
artist worked by the dim glow of a 
sandstone lamp in which animal fat was 
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PREHISTORIC SOR- 
CERER, Although In the 
examples of Palaeolithic art 
ihere arc no paintings of the 
human figure at all coni'^ 
parable to those of animals, 
there are several vigorous 
representations of men in 
animal guise. The most 
famous of these is “ The 
Sorcerer ” in the cavern of 
Les Trois Frircs, showing 
a man disguised with stag 
horns, reindeer mask, and 
legs and tail of other 
animals. It has been sug- 
gested that the figure repre- 
sents a magician leader com- 
parable to the Chief Wizard 
of the medieval Witches' 

Sabbaths, the make-up being 
adopted to bring success in 
game-stalking. 

Courte^v of A/. C IJurkitl 

burnl. The paintings and certain of the 
sculptures were hidden in the darkness of un- 
inhabitable caves, in positions which are often 
dillicult to sec, and in winding passages where 
It js easy to lose the way. They were not for 
I he vulgar to ga/e upon, nor were they made 
by the artist for the sheer joy of creation They 
were for something higher and greater. 

I'hc paintings and sculptures of the period 
represent, with few exceptions, food animals, 
which arc nearly always shown drawn singly 
and often as though pierced with arrows. There 
are seldom any human hgurcs, and these arc 
never shown in the act of hunting ; they are 
j'cpresenled as masked with animals' heads, 
clothed in animals' skins, and performing some 
kind of dance. 

By analogy with modern primitive races it 
becomes certain that the figures, whether animal 
or human, were not merely the expression of the 
artist’s feelings but had an underlying religious 
meaning. 

The belief in the clBcacy of sympathetic 
magic is deeply rooted in the primitive mind. 
To imitate an action is to ensure its fulfilment ; 
to paint a bison or deer pierced with arrows 
would ensure that at the next hunt some game 
would be secured. If the life of a tribe depended 
on the continual killing of wild animals for 


food, the hunters would use every 
means, spiritual as well as physical, 
to attain that very desirable end. 

This belief explains the repre- 
sentation of the pierced animals. 
It also explains why the animals 
are often depicted as standing 
quietly and thus affording a good 
target for the huntsman. 

The dancing figures can also be 
understood by reference to other 
cults. Modern savages have cere- 
monial fertility dances for the animals 
on which they live. Sometimes 
these dances are performed by the 
whole community, sometimes by 
one man. In the latter event the 
single performer is usually the chief 
or king, in whom is supposed 
to reside the magical power of 
fertility. When clothed in the skin of an 
animal, he is regarded, and regards himself, as the 
animal he represents. He imitates the actions 
of the animals -rhythmically, as a dance. 

Before 1944 it had been thought that all the 
cave paintings were the work oflhe Magdalcnian 
people, but in that year was discovered by 
accident at Lascaux (Dordogne) one of the 
finest of all the painted caves, in which the work 
is believed to have been done by the Aurigna- 
cians. There arc magnificent friezes of horses 
and bison in action, and a scene which seems 
to depict a mortal contest between a man and 
a bison. A bird perched on a pole near the 
dead man perhaps represents a totem. 

In 1948 at Anglcs-sur-f Anglin, a shallow 
rock-shelter was excavated, revealing on the 
walls bas-rclicf sculptures of antelope, and 
neighing and grazing horses. There were also 
female torsos from the waist to the ankles ; 
these had never been complete figures. 

The most interesting find was the head and 
shoulders of a man carved in low relief on a 
slab of limestone. This seems to be a portrait 
of a real person : all the features are carefully 
delineated and the whole had been painted, 
showing him as dressed in outer garments of 
fur with (perhaps) some sort of red shirt or vest 
beneath. 



LESSON 9 

Advent of the Neolithic Age 


T he interval of time immediately following 
the end of the Upper Palaeolithic is 
marked by important advances in human 
culture, although hunting, fishing, and food- 
gathering still supplied the necessities of life. 

The extent of this interval is most clearly 
established in Europe, where it begins in the 


Holocene (or Recent) period of the geologists, 
when the glaciers had retreated far to the north, 
the climate was becoming warmer, and, except 
in Mediterranean lands, dense forests were 
covering the landscape. We are still living in 
the Holocene, so that the end of this interval, 
called the Mesolithic Age, i$ set not by climatic 
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changes but by cultural changes resulting from 
man’s discovery that he could domesticate wild 
animals and cultivate wild, plants and thus 
control his food supply. 

The Mesolithic inhabitants of Europe were 
probably descended in the main from the 
Homo sapiens population of Upper Palaeo- 
lithic times, though in Spain there may have 
been newcomers from North Africa as well. 
The old ways of life continued, but under 
greater difficulties. The vast herds of mammoth, 
wild horses, and reindeer had gone. The 
forests now helped to conceal smaller groups 
of red deer and wild boar, and to isolate human 
communities from one another. 


still used by the Maglcmoseans (from the 
Danish, meaning the dwellers by the great 
bog) for making barbed points and harpoons 
quite similar to those carved by the Magda- 
Icnians. But the Maglcmoseans also appear 
to have used microlithic flints as arrow-heads 
and barbs. 

Unlike other Mesolithic groups, who seem 
to have avoided heavily wooded areas and to 
have lived for preference on sand where trees 
grew less thickly, the Maglcmoseans were 
forest folk. In order to make clearings and 
build their huts, boats, and sledges from the 
abundant timber, they invented axes and adzes 
of Hint. 


One important forward step was taken : 
quite early in the Mesolithic period (though 
exactly when, where, or how is unknown) man 
domesticated the dog. To this time also may 
belong the invention of boats, skis, and sledges. 
In the peat bogs of northern Europe, where such 
wooden objects arc well preserved, paddles, 
skis, and elaborately constructed sledges have 
been found in deposits of Mesolithic dale. 
Nothing of this kind has yet been found in the 
Palaeolithic, so that these Mesolithic hnds per- 
haps commemorate man's first innovations in 
transport. 

Microliths 

Over most of Europe the worked flints of this 
time are of extremely small size -mostly tiny 
blades, not more than an inch in length, hence 
the term microlithic (from the Circek mikros, 
small, lithikos, of stone), riicse may have been 


During the summers they frequented the 
edges of lakes, and here they built on the 
marshy ground platforms of logs and brushwdpd. 

The earliest known Magicmosean settlement 
of this kind was discovered at Star Carr, near 
Scarborough, Yorks, in 1948. During tW 
Mesolithic period the North Sea had not y^t 
leached its present size, and eastern England 
was joined to the Continent by a great area of 
low-lying ground, probably full of streams and 
lakes. This could easily be traversed by canoe 
in summer, over the ice in winter. 

The Mesolithic age came to an end first in 
those areas of the Near East where the great 
discoveries of Neolithic civilization were made, 
and not till some three to four thousand years 
later in liurope. There was a long period of 
development in Hither Asia before expansion of 
population sent groups of settlers olf to 
colonise the Continent and Mediterranean 


used chieHy as heads and 
barbs for arrows. 

In most places these micro- 
liths are the only traces left 
behind by Mesolithic man, 
but on the coasts of Portu- 
gal, Scotland, and Denmark 
he also left monuments to 
his presence in the shape of 
great middens of sea-shells. 
In France the traditions of 
Palaeolithic art continued 
for a while in a degenerate 
form - just streaks of paint 
applied to pebbles. But in 
eastern Spain arc many rock- 
sheltcrs with paintings of 
temperate fauna and hunting 
scenes, and here the tradition 
survived into the succeed- 
ing (Neolithic) era. 

Owing to the preserva- 
tive ctteci of peal rather 
more is known about the 
Mesolithic cultures of north- 
ern Europe. Here the antlers 
of red deer, and bone, were 



C AREFUL SEPULTURE. The 
care with which the dead were 
interred in the Neolithic age, with 
sonic of their possessions grouped 
about them (as in the Egyptian 
burial seen here), is evidence of a 
belief in the continued existence of 
the disembodied soul, 
hmrn (!e Moigan, " PrvhlMoric Man " 


islands, and the various 
Neolithic arts were carried 
northwards by slow degrees 
from these new centres. 

Agriculture 

It is thought that agricul- 
ture beginning with the 
cultivation of wild plants 
for food — was first prac- 
tised in the Near East, in 
a country such as Palestine, 
North Iraq, or Syria, where 
wheat grows wild and there 
are animals suitable for 
domestication (sheep, cattle, 
and goats). 

The Natufian cave-dwellers 
of Mt. Carmel in Palestine 
seem to have milled grass- 
seeds and may perhaps claim 
to have been the earliest 
farmers. Their culture in 
other respects resembles the 
Mesolithic, and their flint 
industry js more properly 
classified as such. 
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Neolithic settlements are found in almost all 
regions of the Near East. In Palestine a long 
period of development must have elapsed 
between the time of the Natufians and that 
of the Neolithic peoples of Jericho, for their 
village was of considerable size and had a wall 
of great strength. 

Sickle blades, saddle querns, and clay-lined 
silos, testify to a developed agriculture. Spindle- 
whorls and loom-weights show that fibres were 
spun for clothing. And the houses were built 
of mud-brick, with floors and walls of polished 
lime-plaster, sometimes painted red. 

At a level which is (entatively dated to about 
5000 B.r, plaster heads were found, with the 
features moulded over human skulls — which 
had its development in the later funerary 
portraiture of the Near East. Stone dishes were 
roughly carved. But pottery does not seem to 
have been known until later in the period, when 
vessels of gourd or skin or basketry were being 
replaced by vessels of a more durable nature, 
fashioned from clay. 

On the Kurdistan Borders 

In Northern Iraq, on the borders of Kurdistan, 
Neolithic settlements have also been found. 
At Oalaat .larmo, between Kirkuk and Sulai- 
maniyeh, excavators in 1950 found remains of 
a village of some three acres in extent, which 
has been dated by radio-carbon tests to between 
5000 and 4500 h.c. The people of this village 
lived in mud houses with several rooms. 

Sickles with flint teeth set in bitumen, and 
querns, mortars, and clay ovens testify to the 
cultivation of grain. Their flint industry also 
was mainly microlithic. Portable pottery vessels 
were not made until the latest levels of occupa- 
tion of the site, when a coarse, roughly made, 
ill-baked pottery appeared, obviously still in the 
experimental stage. 

Sites of a later date, such as Tell Hassuna 
near Mosul, produce a more developed type of 
pottery, at first plain, later with incised or 
painted decoration. Grain was stored in large 
pottery silos. Bones of cattle, goats, and sheep 
show that animals were domesticated, and 
that ga/elle and onager were hunted, probably 
with the sling. 

In the Nile Valley 

It is not yet possible to determine exactly 
which area of the Near East can claim to be 
“ the cradle of civilization," but it i.s certain that 
in the Nile Valley the cultivation of cereals and 
the general speeding-up of human progress 
began at a very early date. Egypt is in some 
ways uniquely suited to such experiments, for 
her naturally fertile soil is annually enriched by 
the silt of the Nile flood. As the waters receded, 


man would soon notice pockets of mud where 
seed could be scattered to ensure the com- 
munity’s food supply. 

To increase the irrigated area he would learn 
to build banks of mud to retain the ebbing flood 
a little longer, until the ground was saturated. 
Thus the beginnings of agriculture in Egypt 
must have been closely bound up with the 
beginning of irrigation. 

Tasian Agriculturists 

Neolithic communities practising the cultiva- 
tion of cereals and the domestication of animals 
are known from a number of sites. In Upper 
Egypt the oldest agriculturists seem to have been 
those known to us as the Tasians, from the site, 
Dcir Tasa, where they were (irst recognised. 
Grains of wheat and barley have been found in 
their settlements ; hunting and fishing also 
played their part in securing the daily food 
supply. Rough pottery, sometimes decorated 
to imitate basketry, was made. 

Ornaments of shell, bangles, and beads of 
bone and ivory, and slalc palettes for grinding 
cosmetics have been found in their graves. In 
the Fayum, flux was grown ; and the lake-side 
community harpooned fish and hippopotamus, 
and killed game with bows and arrows. Pigs, 
cattle, and sheep or goats were kept. Similar 
settlements, with considerable local differences 
in technique and equipment, have been found in 
the Delta and at Helwan 

Earliest Inhabitants of Crete 

In Crete the Neolithic stratum extends to a 
depth of about 20 feet below the oldest layers of 
the Minoan culture at Knossos, and this must 
represent a considerable length of time. These 
earliest inhabitants of Crete were already ad- 
vanced in the art of making pottery ; the vessels 
are provided with handles and spouts. Slone 
axes were ground down to an edge instead of 
being chipped, and grinding was also applied as 
a method of drilling holes in stone implements 
to facilitate hafting. 

Spools and spindle whorls of clay show that 
they could spin and work in textiles. The Neo- 
lithic Cretan built himself a square house with 
stone foundations. Trade must have come 
already to the island, since obsidian, which does 
not occur there, was used for knives. Water 
traffic had already begun in the Eastern Medi- 
terranean. 

In Southern Anatolia the Neolithic period is 
represented by a deep level of occupation on 
some sites. The striking likenesses between 
some of the cult-figurincs and early ceramics of 
Anatolia and those of Neolithic Crete have led 
some authorities to infer a colonisation of that 
island from the mainland of Asia Minor. 
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T hf new way of life, together with the 
necessary slocks of clonicsticatcd animals 
and seed corn, w'crc carried from the Near 
l ast to I'urope by two mam routes north- 
westwards by land, westwards by sea. 

These colonismg movements took place after 
the great centres of urban civili/.ation were 
already well established in Mesopotamia, 
Anatolia, and l:gypt, and were the result of 
expanding populations and their need for new 
sources of raw materials and fresh land to 
cultivate 

The culture of the earliest colonics rcllects 
faithfully the traditions of the home-lands, As 
these in turn sent pioneers to the west or the 
north, mti' landscapes and climates which de- 
manded ladical adaptations of the familiar ways 
of living, cultures became progressively simpli- 
fied and many of the relinements had to be 
abandoned. 

(■recce and the Balkans 

In the fertile river valleys of (irecce and the 
Balkans permanently inhabited villages grew up. 
New houses were built on the sites of old, so that 
with successive icconstructions small mounds or 
“ tells " were formed, just like the larger tells of 
the Near East, l.ifc was supported by farming 
and stock-breeding, and perhaps also by the 
cultivation of oichards. The finely made and 
sophisticated pottery, figurines, and clay seals 
iCtlect Asiatic origins. Axes and adzes were 
made of stone, but it is possible that copper w'as 
already known 

Flic Danubians 

North of the Balkans, where the Continental 
climate, with its cold winters and evenly distri- 
buted rainfall, demanded drastic adjustments in 
the construction of houses and m farming 
methods, the origins of Neolithic cultures are 
less readily detected 

Nevertheless, Anatolian connexions are re- 
vealed by small, non-utilitarian objects such as 
clay .seals. I'he fertile plains bordering the 
Oanube were gradually populated by farmers 
w'ho eventually spread as far as Belgium and 
Southern Holland. These people are known as 
the I'Xinubians, and in this fresh and almost 
limitless territory they evolved a new method of 
farming. 

Small areas of forest were cleared. The felled 
trees were burnt, and the ash sersed to fertilize 
the soil. Successive crops were then taken from 
the fields ; and when, aftei 25 to 50 years, the 
soil was exhausted, a nevv area was cleared and 
the process was icpeated. As the Milages were 


thus constantly being shifted, there are no 
“ tells ” to indicate their presence, and traces of 
them arc discovered only by accident. 

Danubian villages consisted in the early 
stages of long rectangular wooden dwellings 
inhabited by .several families. The harvested 
grain was stored in large barns. Hunting seems 
to have played little part m the economy. 
Danubian pots look as though they were made 
to imitate gourds ; even the decoration seems to 
reflect the patterns of the slings by which gourds 
would be earned. \ 

Adzes were made of polished stone, in shape 
resembling a cobbler's last— hence they \arc 
called “ shoe-last " adzes. The Danubians wigre 
fond of ornaments and bracelets made of shell, 
and shells of a Mediterranean mussel were 
imported to provide the raw' material. 

I'unnel-beaker Culture 

The origins of the funnel-beaker culture are 
obscure. It may have resulted from the adop- 
tion by native Mesolithic people of a Neolithic 
economy through contact with the Danubians. 
The name comes from the characteristic luiinel- 
shaped necks of the pots. This culture nour- 
ished in Poland and in Central and Northern 
Germany, and it was the first Neolithic culture 
of Denmark and Sw'cden. 

Soutb-eastern Italy 

In the form of painted pottery Near Eastern 
traditions are still faintly rcHected in the early 
settlements of South-eastern Italy. Such tradi- 
tions failed to penetrate as far west as Spain and 
Southern France ; here a brief Neolithic period 
is represented chiefly by pottery decorated with 
impressions made with sea-shells in the moist 
clay before the vessels were fired, and by plain, 
round-bottomed pots which seem to imitate the 
forms of leather containers. 

The cultures represented by these types of 
pottery are thought to have come from North 
Africa, perhaps originally from Egypt. Little 
is as yet known about this first phase of Neo- 
lithic settlement, which was quickly followed by 
the megalithic cultures. 

Lake Dwellings 

Here we meet again early settlers using plain 
“ leathery-looking ” pots, axes of flint and 
stone, and flint arrow-heads. The best-known 
settlements are those round the edges of the 
Swiss lakes and in the French Jura. Villages 
consisted of small groups of houses built on 
wooden platforms which were supported by 
piles driven into the lake bottom. The villaucs 
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NEOLITHIC LAKK DWKLLINGS. Some early settlers in western ICuropc 
lived in small groups of houses built on wooden platforms which were supported 
hy piles driven into the lake bottom, 'I'he best known of these settlements arc 
on the Swiss lakes and in the French Jura. 

After J M. lyltr, ** New Stone Acc " ( St nhtter s) 


were reached from the 
shore by means of 
wooden causeways simi- 
larly supported on piles. 

Remains of the wood- 
en structures, pottery, 
implements, and even 
refuse, have been pre- 
served in the mud of the 
lakes, so that a good 
deal IS known about 
how these people lived. 

They made wooden re- 
ceptacles as well as pots, 
and used wood and ant- 
ler for the hafts of axes 
and knives. An adhe- 
sive was made from 
birch gum. Oxen, 
sheep, and pigs were 
kept. Rsh were speared 
and hooked. Barley, 
wheal, and flax were 
grown. Wild crab- 
applcs, cut in halves 
were picscrved. 

In central I'rancc related gioups lived in 
hill-top camps surrounded by ditches and 
ramparts. From somewhere in the north of 
France set forth the first Neolithic people to 
reach the south of England. 

Although there are minor differences in the 
individual cultures of each area, the group which 
shared the tradition of “ leathery ” pottery —in 
Spain, Switzerland, France, and Britain is 
called the Western Neolithic complex. 

Windmill Hill Culture 

In England the Western Neolithic complex is 
represented by the Windmill Hill culture, which 
takes its name from a hill-top camp near 
Avebury in Wiltshire. About a dozen such 
camps arc known in the south of England ; a 
roughly circular area is surrounded by from one 
to four shallow ditches and low banks which are 
interrupted by several entrances. 

They were not lived in permanently, but may 



FOR IHE NEOLITHIC REAPER. It is 
believed that these crescent-shaped flint imple- 
mciUs discovered In Neolithic remains were used 
as sickle.s. 
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have served as corrals for cattle during autumn 
round-ups. Plain “ leathery ” pottery, flint 
axes, and leaf-shaped flint arrow-heads arc 
found in the ditches. Querns for grinding the 
corn into flour were made of sandstone. 

The Windmill Hill people buried their dead in 
long barrows (up to 300 feet m length) built of 
chalk and earth. Usually more than one 
skeleton is found in each barrow. 

The megalith-builders who colonised the 
western shores of Britain and nearly the whole 
of Ireland also belonged to the Western Neo- 
lithic group, but they probably came directly 
from Spain, Portugal, or the South of France . 

It is in the Orkneys that the most interesting 
Neolithic settlements have been found. These 
belonged to a culture called Rinyo-Clacton, 
which docs not seem to be related to the 
Western Neolithic ; its origins are still obscure. 
Here two villages, at Rinyo and at Skara Brae, 
consisted of seven or eight onc-roomed houses. 
The walls and furniture were built of stone 
slabs, and each house was planned and fur- 
nished like the others. 

In the centre of the floor was a hearth. A 
stone dresser stood against the wall opposite 
the doorway, and stone bedsteads against the 
other walls. Cupboards were constructed in 
the walls for storing personal possessions. 
Adjoining cells may have served as latrines. 

Such well-equipped .dwellings show that even 
in places as remote as the Orkneys, Neolithic 
people had a high standard of domestic comfort. 
Other groups must have had equally good 
arrangements, but as they built in wood all but 
the post-holes of their houses has vanished. 
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T he progressive evolution of prehistoric 
man can be studied in Ihe Nile valley 
perhaps better than anywhere else, partly 
because the area has been more thoroughly 
explored than any other in the Near tiast, 
partly because of the unique climatic conditions. 

In f gypl early man lived for the most part 
on desert spurs riding above the still-swampy 
valley, and at all limes he buried his dead in the 
dry sandy soil of the low desert, in which even 
normally perishable materials like wood, reeds, 
and leather are miraculously preserved. In 
Lgypt. as in no other country, can be recovered 
the actual remains of each successive phase of 
civilization 

Krom these remains can be formed a fairly 
clear (though still incoinpictc) idea of how men 
lived, what they ate and wore, what their ciafts, 
pastimes, and daily pursuits must have been, 
and even (to a small extent) what gods they 
worshipped and what beliefs they held. Egypt 
IS, in fact, the archaeologist’s earthly paradise. 

Absolute dating is impossible for this early 
period, though attempts have been made to fit 
the sequence of pre-dynastic cultures into a 
chronological framework. The system of 
relative dating evolved by blinders Petrie to 
establish a chronological relationship between 
groups of objects found in difl'erent tombs in a 
cemetery, based largely on the evolution of 
pottery types, is still u.sed as a convenient 
r^icthod of dating prehistoric material. 

But this Sequence Dating has to be used with 
caution, and it has considerable limitations. If 
we date one pot-form to S.D. .15, another to 
S.D. 36, ami a thud to S.D 37, wc know with 
some dcgiee of assurance that the latter is later 
than the former, but we have no clue as to the 
length of time sepaiating them, nor to the abso- 
lute dating of an object at any point along the 
typological series. 

It IS not until about 2000 n.c., far into the 
historical period, that there is anything like a 



BA DA RIAN WARE. Vhe pottcr\ of the 
Badarian eivllualion, so culled because of the 
remains first found at Raradi, near Assiut, In 
Upper Egypt, is characterised by Its rippled 
surface. 


fixed date for Egyptian history. In the earlier 
dynastic history the archaeologist is still dealing 
with approximations. For the period before 
written records begin, dating becomes the 
merest guesswork — and scholars differ widely, 

Badarian Potters 

In Upper and Middle Egypt the Tasians 
were succeeded by people we know as the 
Badarians, anthropologically rather different 
but enjoying a similar culture in a more ad- 
vanced form. The Badarians achieved real 
mastery in the potter’s craft. Badarian pottery 
(dated S.D. 22 29) is delicately thin, fcne 
grained, and well baked ; it is often coveted 
with a wash of haematite (iron ore), whilph 
burns to a hne daik red in an open kiln, or to 
a lustrous black when oxygen is excluded. 

The Badarian potters seem to have discovered 
this property of haematite and they used it to 
good effect by placing the pot mouth-down wards 
in the kiln so that a few inches were covered 
by ash. When thus fired, the pot is dark red, 
with a lustrous band of black at the rim. The 
pot was burnished after firing. 

Such pots are called “ black-topped." The 
surface was decorated, in some instances, when 
the clay was still wet by rippling the surface 
with a tooth-comb. The shape peculiar to the 
period is a shallow bowl with a sharp keel, 
possibly a copy in pottery of a leather vessel 
then in everyday use. 

The Chalcolithic Age 

Imported materials are found among the 
grave-offerings of the Badarians : malachite 
from Sinai ; shells from the Red Sea ; and 
coniferous wood and resin, probably from the 
Lebanon in Syria. This must imply some 
sort of commerce, direct or indirect, along trade 
routes of considerable distance. Metal came 
into use towards the end of the period, though 
in such small quantities that stone was still 
the usual material for tools and weapons. 

Pins of copper to fasten the cloaks of the 
living and the goatskin in which the body of 
the dead was wrapped were the first metal 
objects to be made. Harpoons for spearing 
fish came next, and then, soon after, chisels 
made their appearance. The metal was not 
cast but hammered, and at this point the student 
enters what the archaeologists call the Chalco- 
Iithic Age, a period during which the malleable 
properties of native copper are known, but not 
Its propensity to fuse under heat. At S.D. 30 
appear the people now called the Amratians, 
who introduced sudden changes in pottery 
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shapes, though the muffle-kiln technique 
of making black-topped vessels contin- 
ued. Amratian potters introduced a new 
method of decoration by applying white 
slip to the burnished red ground in 
criss-cross patterns. The actual ware 
was not so good as in the previous 
period, but the decoration included human 
and animal figures as well as geometric 
designs ; the artist could give free play 
to his fancy. An open dish in the form 
of a boat has a slip decoration repre- 
senting the oars and cabins— the lirst 
actual evidence of water transport at 
this early time. 

Stone vases were carved from basalt, 
alabaster, and limestone, all obtainable 
in the Nile valley. Though writing was 
still unknown, the Amralians used signs 
as marks on property, scoring the signs 
on pottery vessels. Another advance in 
civilization is seen in the more decided 
vicwji on religion. A definite ritual was 
followed in the burials, and the objects 
placed in the tomb for the use of the 
dead make it obvious that there was 
among these primitive people a firm 
belief in the hereafter. 

Carved ivory figurines, decorated combs, 
and slate palettes for grinding eyepaint, in 
the shape of animals or fish, are evidence 
of an awakening interest in plastic art. 
Various characteristics link these people 
with the Libyans of the western desert 
as we know them from the historic period, 
and there may be some common tradition 
based on early migration from the oases into 
the Nile valley. 

I'he Gerzean Civilization 

Near the Nile valley lived a people, workers 
in stone, who penetrated into Egypt and intro- 
duced a new type of civilization, called the 
Gerzean. Instead of the clumsy unsteady stone 
vessels of the Amratians there arc barrel-shaped 
vases with flat Icdgc-rims ; there is no foot to 
the vase, which stands firmly on a flat base. 

The stones arc porphyry and other hard 
kinds which do not occur in the Nile valley. 
Gold is first used m this period. It was beaten 
out into thin sheets, cut into .strips, and then 
laid over the rims and handles of stone vases. 
Beads were made by overlaying a stone core 
with sheet gold. Gold was used only for 
ornamentation, being valued for its colour and 
sheen. It never rivalled copper, which was of 
use for tools. 

In the Gerzean era a great advance was made 
by the building of houses and tombs with sun- 
dried bricks. This industry continued through- 
out the whole historical period of Egypt ; 
burnt bricks were introduced only when the 



HISTORY ON A KNIFE HANOI .E. Both sides of 
the famous knife handle found at Cebel Araq arc shown 
above. The pictorial details of pre-dynastic boats, cos- 
tume, etc., are of very great interest. Note especially 
the battle (lower right) between Nile boats and squarc- 
prowed boats, and the Siimerian-looking group of men 
and lions at the fop left. 
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Romans came. The houses of the Badarians and 
Amratians were probably reed huts smeared 
with mud and thatched with straw or reeds. 

Gerzean boat.s, a common decorative theme 
on their red-painted buff pottery, were large 
rowing galleys steered by two long oars at the 
stern, and big enough to carry a considerable 
amount of cargo. In addition are found 
illustrations of a diflerent kind of craft, perhaps 
a sea-going boat, with a high square prow and 
stern, very similar to boats depicted in Sumer 
and to the square-ended boats drawn in hun- 
dreds by travellers passing through the Wady 
Hammamet, the ancient caravan route between 
the Nile valley and the Red Sea. 

Egypt’s Extending Trade 
At about the same time, and a little later at 
the beginning of the dynastic period, there are 
other indications that the civilization of Meso- 
potamia was not enlirely unknown to the 
inhabitants of the Nile valley. But the actual 
Sumerian objects found in Egypt are few and 
small, and they could have travelled long 
distances, so that trade may have been indirect. 
It is possible that Egypt was already in touch 
with the coast of Arabia, via the Red Sea route 
starting at Coptos, a little north of Thebes. 
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The ancient Egyptians 
never forgot that once, 
in prehistoric times, 
their country had been 
two countries— south- 
ern or Upper Egypt, and 
northern or Lower 
Egypt and they 
credited Mencs, the first 
king in the dynastic 
lists, with the unifica- 
tion of the land under 
one rule. 

To the end of theii 
history the pharaohs of 
E.gypl bore the double 
title, “ l.ord of the 
Two Lands, King of 
Upper and Lower 
Lgypl.” They wore the 
double crown of north 
and south, and they 
observed double rites at 
festivals. 1 races of this 
duality are seen in the 
administration and in 
mythology. Thus the 
task of the historian- 
archaeologist IS aided by legend and tradition. 

T here are indications in the archaeological 
record of predynaslic Egypt pointing to the 
existence of two kingdoms, and to a conquest 
of the king of the north by the king of the 
south. 

Stories I'old in Symbols 

At Ilierakonpolis in Uppci Egypt, which 

seem^ to have been a royal cent re m very early 
limes, were found a number of large votive 
palettes and mace heads carved with scenes in 
relief showing in a symbolic way the historic 
event they were made to commemorate They 
are the direct forerunners of the hieroglyphic, 
or picture-writing, of the historic period, though 
the story is mostly told with the aid of .symbols 
rather than of conventional signs. 

The most impoitant of the slate palettes 

records the conquest of northern Egypt from 
the south. On one side of the palette is the king 
wearing the crown of the south and in the act 
of slaying a northern chief, while his falcon 
totem leads the north captive. On the other 
side is the king wearing the crown of the north 
and going to see the sacrifice of ten human 
victims 

The few rudimentary hieroglyphs which 
explain the scene suggest that the king is taking 
possession of and sanctifying the Great Door 
(i e. the chief port) The stone mace-hcads are 
obviously votive olTerings ; they arc too large 
for anyone to wield (icc illus., p. 1127). The 
scene.s on them record religious ceremonies 


in which the kingplays a leading part. 
During this protodynastic period 
civilization made big strides. One 
of the greatest achievements was 
progress in the art of writing. 
Hieroglyphs for use on monuments, 
and hieratic cursive script for 
writing in ink, appear at this time 
and simultaneously, and with them 
there appears a whole system of 
numeration, with figures denoting 
numbers from one to a million. 
The method of numeration was by 
special signs for units, tens, hun- 
dreds, thousands, and so on, as in 
the Roman numerals. 

Our present method of numt^r- 
ation comes fiom India, and it was 
not introduced into Egypt till aftir 
the Christian era. The early 
writing was at first little more than 
names of kings, but it soon de- 
veloped into the careful record of 
events and even to the writing of 
books. r-‘rom this time forward the 
archaeologist has in I'gypt written 
documents— inscriptions or papyri 
—to assist his investigations. 

Two other inventions introduced at about 
this time were a form of potter's wheel and some 
kind of mechanical means foi drilling stone. 
Glass must have been invented elsewhere, since 
only a very few examples of this period have 
been found in Egypt, and always in places 
where the value put on it appears to have been 
very gieat. It was probably brought in through 
trade. Besides glass, Egypt also imported 
timber. The Nile valley has never produced 
any good building timber ; all wood for that 
purpose had to be imported. 

Royal Tombs of the First Dynasty 

At the beginning of the historic period new 
types of building had been introduced. The 
royal tombs of the First Dynasty show the 
development in the construction of all parts of 
a building. The walls at first were of mud- 
brick, with which also the floors were paved, 
but the roofs were of wood, the beams being 
taken across the w'hole span of the roof without 
intermediate supports. 

As in many instances the shortest span was 
20 feel, a long piece of timber capable of standing 
the strain was required. The appropriate wood 
would be some kind of conifer, but no trees of 
the kind grow in Egypt, the nearest place from 
which they could be obtained being the Lebanon, 

Later in the dynasty another advance was 
made in building, when stone was used for 
paving the floors of the royal burial chambers. 
The stone was granite, laboriously hammer- 
dressed It was not until the Second Dynasty 
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that stone was used for building walls — and 
then only walls of tombs, not of houses. 

Long before methods of agriculture had been 
evolved to suit the peculiar conditions of the 
Nile valley, a system of canal irrigation had 
developed which, with modern improvements, 
is in use to-day. The Nile itself was the highway 
for all traflic. The tradition, preserved by 


the Greek historian Herodotus (c. 484-424 b.c'.), 
that King Mencs built a large dyke across 
the Nile valley near Memphis reflects the large- 
scale projects which a centralised administration 
could now undertake. The unification of Egypt 
brought peace and prosperity to the land, and 
under one supreme ruler civilization developed 
with astonishing rapidity. 


LESSON 12 


Early Civilization 

I N the Land of the Two Rivers— the alluvial 
plain watered by the Tigris and the 
Euphrates early man found conditions of 
life diflerent from those of the Nile Valley, but 
no less favourable to his development. 

The country consists essentially of an upland 
plateau, watered by the Tigris and Zab rivers, 
and bordered by hills to the north and east 
(the land which was to become Assyria), and 
a levs lying alluvium through which the rivers 
in their low'cr course meander towards the 
Pei Sian Gulf -the lands of Sumer and Akkad. 

( loscly linked with Sumer was the plain of 
Susa, the capital of the ancient country Elam, 
with whose destinies those of Sumer were at 
all limes linked. Susa lies on the eastern bank 
of the Kcrkha river at the fool of the Zagros 
mountains. The E'uphratcs has shifted its 
course many times, even during the historic 
period, and the sites of several of the cities of 
Sumci, once flourishing riverine ports, are now 
miles from the river, in arid desert. 

Until comparatively recent times the two 
livers flowed separately into the sea ; now they 
join to form the Shall el Arab, inlo which the 
livers Karun and Keikha also flow. To the 
west the great Syrian desert 
forms a barrier which in 
ancient times isolated 
Mesopotamia from the west, 
but a route was found up 
the Euphrates, which at 
('archemish approaches to 
wiihm 100 miles of the 
Mediterranean. 

From very early times 
inland caravan routes linked 
Persia with Afghanistan and 
India, while sea-going 
vessels plied the Persian 
gulf , linking Sumerand Elam 
with Bahrain, the coasts of 
Arabia, and ultimately with 
India and with Africa. 

Chalcolithic village settle- 
ments, larger than the 
Neolithic and with a more 
advanced culture, are found 


in Mesopotamia 

in Northern Iraq and at Susa. The people of 
the so-called Tell Halaf period kept cattle and 
sheep, goats and pigs. Their villages had 
cobbled streets, and the houses were comfortably 
designed. Curious buildings with low domed 
roofs may have been used for storage or may 
have been shrines. 

Halafiaii Ceramics 

The great achievement of the Halafians was 
in ceramics ; their pots are cggshcll-fme, 
beautifully hand-made, and carefully fired, and 
they are decorated with polychrome designs of 
exquisite delicacy. A varied repertory of shapes 
includes carinaled howls and beakers that look 
like imitations of metal forms. At Susa, too, 
the Chalcolithic poltei achieved vessels of great 
beauty, with bold designs in lustrous black 
paint on a grey ground. 

The handsomest pottery, in the ancient Near 
East at any rale, is the early Chalcolithic. Later 
peoples, achieving the mastery of stone and 
metal, and expressing their need for colour in 
vessels of glass, faience, and gold, no longer 
lavished their skill on the painting of pots, and 
designsgrewcarelessand decoration detcrioialed. 

Halafian has not been 
found in the south, where the 
earliest phase of settlement 
in the Euphrates valley is 
called A1 Ubaid, after the 
site. Tell al Ubaid, where it 
was fust noticed. Here, in 
fertile swamps about the 
head of the Pcisian Gulf, 
arable land had to be re- 
claimed from the river by a 
system of dykes and ditches, 
the beginnings of the irriga- 
tion system on which the 
Sumerians were to depend. 

The problem was two- 
fold, to protect one’s land 
from flood, an ever-present 
danger during the spring 
when the rivers swelled and 
might overtop their banks, 
and to conserve the flood 
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The ancient Fgyptians 
never forgot that once, 
in prehistoric times, 
their country had been 
two countries — south- 
ern 01 Upper Kgypt, and 
northern oi Lower 
f-'gypi— ^ind they 
credited Mencs, the lirsi 
king in the dynastic 
lists, with the unilica- 
tion of the land under 
one rule. 

To the end of their 
history the phararihs of 
Hgypt bore the double 
title, “ I.ord of the 
Tw'o Lands, King of 
Upper and Lower 
Egypt," They wore the 
double crown of north 
and south, and they 
observed double riles at 
festivals. I'l aces of this 
duality are seen in the 
administration and in 
mythology. Thus the 
task of the historian- 
archaeologist is aided by legend and tradition. 

There arc indications in the archaeological 
record of predynastic E-gypl pointing to the 
existence of two kingdoms, and to a conquest 
of the king of the north by the king of the 
south. 

Stories Told in Symbols 

At Hicrak on polls In Upper Egypt, which 

seems to have been a royal centre in very early 
times, were found a number of large votive 
palettes and mace heads carved with scenes in 
relief showing in a symbolic way the historic 
event they were made to cornmeniorale. They 
are the direct forerunners of the hieroglyphic, 
or picture-writing, of the historic period, though 
the story is mostly told with the aid of .symbols 
rather than of conventional signs. 

The most important of the slate palettes 

records the conquest of northern Egypt from 
the south On one side of the palette is the king 
wearing the crown of the south and in the act 
of slaying a northern chief, while his falcon 
totem leads the north captive. On the other 
side is the king wearing the crown of the north 
and going to .sec the sacrifice of ten human 
victims 

The few rudimentary hieroglyphs which 
explain the scene suggest that the king is taking 
possession of and sanctifying the Great Door 
(i.e. the chief port). The stone mace-heads are 
obviously votive offerings ; they are too large 
for anyone to wield (.itr illus., p, 1127). The 
scenes on them record religious ceremonies 


in which the kingplays a leading part. 
During this protodynastic period 
civilization made big strides. One 
of the greatest achievements was 
progress in the art of writing. 
Hieroglyphs for use on monuments, 
and hieratic cursive script for- 
writing in ink, appear at this time 
and simultaneously, and with them 
there appears a whole system of 
numeration, with figures denoting 
numbers from one to a million. 
The method of numeration was by 
special signs for units, tens, hun- 
dreds, thousands, and so on, as in 
the Roman numerals. 

Our present method of nunicr- 
ation comes from India, and it was 
not introduced into Egypt till afler 
the Christian era. The early 
writing was at first little more thap 
names of kings, but it soon dCr 
veloped into the careful record of 
events and even to the writing of 
books. Erom this time for ward the 
archaeologist has in Egypt written 
documents — inscriptions or papyri 
— to assist his investigations. 

Two other inventions introduced at about 
this time wer e a form of potter’s wheel and some 
kind of mechanical means for drilling stone. 
Glass must have been invented elsewhere, since 
only a very few examples of this period have 
been found in Egypt, and always in places 
w^here the value put on it appears to have been 
very great. It was probably bi ought in through 
trade. Besides glass, Egypt also imported 
timber. The Nile valley has never produced 
any good building timber ; all wood for that 
purpose had to be imported. 

Royal Tombs of the First Dynasty 

At the beginning of the historic period new 
types of building had been introduced. The 
royal tombs of the First Dynasty show the 
development in the construction of all parts of 
a building. T he walls at first were of mud- 
brick, with which also the floors were paved, 
but the roofs were of wood, the beams being 
taken across the whole span of the roof without 
intermediate supports. 

As in many instances the shortest span was 
20 feet, a long piece of timber capable of standing 
the strain was required. The appropriate wood 
would be some kind of conifer, but no trees of 
the kind grow m Egypt, the nearest place from 
which they could be obtained being the Lebanon. 

Later in the dynasty another advance was 
made in building, when stone was used for 
paving the floors of the royal burial chambers. 
The stone was granite, laboriously hammer- 
dressed. It was not until the Second Dynasty 
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that Slone was used for building walls — and 
then only walls of tombs, not of houses. 

Long before methods of agriculture had been 
evolved to suit the peculiar conditions of the 
Nile valley, a system of canal irrigation had 
developed which, with modern improvements, 
is in use to-day. The Nile itself was the highway 
for all traffic. The tradition, preserved by 


the Greek historian Herodotus {c, 484^424 b.c.), 
that King Menes built a large dyke across 
the Nile valley near Memphis reflects the large- 
scale projects which a centralised administration 
could now undertake. The unification of Egypt 
brought peace and prosperity to the land, and 
under one supreme ruler civilization developed 
with astonishing rapidity. 
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Early Civilization 

I N the L.and of the Two Rivers— the alluvial 
plain watered by the Tigris and the 
Euphrates -early man found conditions of 
life dillercnt from those of the Nile Valley, but 
no less favourable to his development. 

The country consists essentially of an upland 
plateau, watered by the Tigris and Zab rivers, 
and bordered by hills to the north and cast 
(the land which was to become Assyria), and 
a lovN" lying alluvium through which the rivers 
in their lower coinse meander towards the 
Persian Gulf- the lands of Sumer and Akkad. 

Closely linked with Sumer was the plain of 
Susa, the capital of the ancient country Elam, 
with whose destinies those of Sumer were at 
all times linked. Susa lies on the eastern bank 
of the Kcrkha river at the foot of the Zagros 
mountains. The Euphrates has shifted its 
course many times, even during the historic 
period, and the sites of several of the cities of 
Sumer, once flourishing riverine ports, arc now 
miles I'lom the river, in arid desert. 

Until comparatively recent times the two 
rivers flowed separately into the sea ; now they 
join to form the Shall el Arab, into which the 
rivers Karun and Kerkha also flow. To the 
west the great Syrian desert 
forms a barrier which in 
ancient times isolated 
Mesopotamia from the west, 
but a route was found up 
the Euphrates, which at 
C'archemish approaches to 
witriin 100 miles of the 
Mediterranean. 

From very early times 
inland caravan routes linked 
Persia with Afghanistan and 
India, while sea-going 
vessels plied the Persian 
gulf , linking Sumerand Elam 
with Bahrain, the coasts of 
Arabia, and ultimately with 
India and with Africa. 

Chalcolithic village settle- 
ments, larger than the 
Neolithic and with a more 
advanced culture, are found 


in Mesopotamia 

in Northern Iraq and at Susa. The people ol 
the so-called Tell Halaf period kept cattle and 
sheep, goats and pigs. Their villages had 
cobbled streets, and the houses were comfortably 
designed. Curious buildings with low domed 
roofs may have been used for storage or may 
have been shrines. 

Halafian Ceramics 

The great achievement of the Halafians was 
in ceramics : their pots are eggshell-fine, 
beautifully hand-made, and carefully fired, and 
they are decorated with polychrome designs of 
exquisite delicacy A varied repertory of shapes 
includes carinated bowls and beakers that look 
like imitations of metal forms. At Susa, too, 
the Chalcolithic potter achieved vessels of great 
beauty, with bold designs in lustrous black 
paint on a grey ground. 

The handsomest pottery, in the ancient Near 
East at any rate, is the early Chalcolithic. Later 
peoples, achieving the mastery of stone and 
metal, and expressing their need for colour in 
vessels of glass, faience, and gold, no longer 
lavished their skill on the painting of pots, and 
des i gn s gre w' careless a n d deco rat i on detc r i oi a l cd . 

Halafian has not been 
found in the south, where the 
earliest phase of settlement 
in the Euphrates valley is 
called Al Ubaid, after the 
site. Tell al Ubaid, where it 
was first noticed. Here, in 
fertile swamps about the 
head of the Persian Gulf, 
arable land had to be re- 
claimed from the river by a 
system of dykes and ditches, 
the beginnings of the irriga- 
tion system on which the 
Sumerians were to depend. 

The problem was two- 
fold, to protect one’s land 
from flood, an ever-present 
danger during the spring 
when the rivers swelled and 
might overtop their banks, 
and to conserve the flood 



HEAD-DRESS of a Sumerian <|ucen, 
about 3000 B.C., from a stone tomb 
discovered at Ur. 

Courtesv ol John expedition to Ur 
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water so that during the parched days of 
summer, after the retreat of the inundation, 
crops might be kept moist till the harvest. 
These two duties were paramount among the 
functions of a Sumerian ruler, and in later times 
each king boasts of the canals which he dug, as 
among the greatejit of his achievements. 

Such collective tasks as the digging of a dyke 
postulate an organized community, and the 
Ubaid people had a centre of worship in at least 
one of the sites excavated ; the primitive temple 
at Eiridu, a simple shrine which was successively 
rebuilt and enlarged, but which shows in its very 
earliest phase evidences of the worship of b’nki, 
Sumerian god of the deep waters. 

Sumerian I'own Planning 

As in Egypt, those three great inventions, 
metal working, writing, and the potter's wheel, 
made their appearance at approximately the 
same time. How and by what route, and in 
which direction, these new ideas travelled is not 
known. Certainly it was the idea of writing, 
and not the script itself, which was communi- 
cated, for there is no similarity at all between the 
systems of writing developed in Sumer and in 
Egypt. 

Perhaps Sumer may claim the priority, for 
what evidence there is suggests that the Uruk 
period was rather earlier than the late pre- 
dynastic or protodynast ic period in Egypt— per- 
haps in the middle of the fourth millennium b,c. 

In this period people already congregated in 
large urban communities. The elaborate plan- 
ning of their towns and the impressive size of 
their public buildings, such as the temple- 
complex round which their economic life re- 
volved, give an idea of the great advances which 
had been made since the Ubaid period, in what 
must have been a relatively short space of time. 

Cuneiform Writing 

The earliest Sumerian .script, simple picto- 
graphic signs scratched with a pointed stick on 
an oblong of clay, was used for short lists, 
dockets, and receipts. As writing came into 
greater use, the signs lost their pictorial character 
and were written with a square-ended metal 
stylus more suited to the soft material, and this 
when held at a slant produces a triangular sign. 
Hence the name “ cuneiform ” (wedge-shaped) 
for this writing. 

The written tablets were sun-dried or baked. 
Contracts or letters might be enclosed in an 
envelope of clay and the whole sealed by rolling 
the owner's cylinder seal over it. Tablets and 
cylinder seals arc henceforward typical features 
of Sumerian and Babylonian life, and the many 
thoLi.sands of tablets which are normally found 
on a Sumerian site form a wonderful and 
important rich source of the archaeologist's 
knowledge of ancient life and thought. 


The government of Sumer at this time was 
quite unlike the contemporary monarchical unity 
achieved in Egypt. It more resembled that of the 
later city-states of classical Greece. Each city 
was governed, in theory, by the city deity, in 
practice by a priest-ruler who was regarded as 
the god’s deputy. As time went on, these 
earthly rulers lost some of their priestly func- 
tions and, as the leaders of warring states, 
assumed the title of king over conquered 
territories. 

Later generations preserved lists of early 
kings, ascribing fabulous lengths to the reigns of 
the first, semi-mythical, heroes. Later the lists 
become more plausible, and some names can be 
identified with those found on inscribed monu- 
ments by modern archaeologists. By 2800 nfc. 
comes the daylight of history (.vt’t' Lesson 15). 

Mastery of Metal Techniques ' 

Early dynasties of rulers who held more that* 
local sway are recorded from Ur, Uruk, Lagash, 
Umma, and Kish ; excavations on the sites 
of these cities afford evidence of flourishing 
city life during this early dynastic period. A 
series of ritual graves found by Sir Leonard 
Woolley at Ur contained gold and silver vessels, 
jewellery of gold and precious stones, harps 
decorated with shell inlay, gold, and lapis 
lazuli, and gold and bronze objects which show 
a mastery of metal techniques such as closed- 
mould casting, repousse, and granulation. 
Caravans must have brought some of these 
materials from Persia, Arabia, Armenia, and 
even distant Badakhshan. A scene of warfare 
shows lancers in helmets and leather cloaks, and 
heavy ass-drawn chariots with solid wheels. 

A Typical Sumerian City 

In the centre of the typical Sumerian city was 
usually the great temple of the city god with its 
shrines, courtyards, and magazines, and the 
temple tower, or ziggurat, which would make it a 
landmark for miles around. The town was 
intersected by narrow streets and, on the river 
side, flanked by quay walls. 

Houses were simple in plan, either a plain 
rectangle or built around a courtyard. The roof 
was flat and provided storage space and sleeping 
accommodation. The houses were built of 
mud-brick, cemented and plastered with mud, 
and when a house collapsed after fire or heavy 
rain, or was pulled down, the mud was levelled 
and a new house built on the resulting platform. 
After a time the surface of the street, having 
sunk below that of the houses on either side, 
would be raised. 

The level of the city was thus constantly rising, 
and ancient cities which had been continuously 
occupied over a long period stood atop a con- 
siderable mound of d6bris. These mounds, to- 
day called tell in Arab countries and tepe in 
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Early Civilization in Mesopotamia 

Turkey, are sites which hold potential treasures Aleppo, Erbil, and Kirkuk, are still on top of 
for the archaeologist. their ancient tells, showing a continuous history 

The excavation of them entails peeling off of occupation for thousands of years, 
layer after layer, each older than the last, until Sumerian civilization spread throughout 
the earliest levels of occupation are reached. The Mesopotamia and N. Syria, and the painted 

history of the town can thus be read in reverse, pottery characteristic of the early phase spread 
Some of the great cities of the Near East, such as even to the Mediterranean coast of Cilicia. 


LESSON 13 

Earliest Workers in Metal 


S OME archaeologists have claimed that four 
great stages in the development of human 
culture can be discerned : the Stone Age, 
the Bronze Age, the Iron Age, and the Mech- 
anical Age, in the last of which we are now 
living. Each of these can be subdivided into 
smaller sections. Tn the Bronze Age, which 
is dealt with in this Lesson, the first section is 
called the Copper Age, because pure copper 
without any deliberate admixture of another 
ingredient was the metal in use. 

Stone Hammer and Anvil 

The use of metal began with the laborious 
method of hammering out nuggets of copper 
with one stone as a hammer and another as 
an anvil. The sheet of metal thus obtained 
was then cut into the desired shapes and the 
edges ground down to the required sharpness. 

This was a slow process, slower than the 
manufacture of flint tools, but it was the pre- 
cursor of the great development following on 
the discovery of the arts of smelting and casting. 
When this discovery was made is not known, 
but It must have been in the Old World, for the 
most advanced American Indians had not 
gone beyond the stage of hammering the metal 
at the period when European civilization was 
first introduced into the New World. 

Working in Copper 

The iirst metal to be used, for either hammer- 
ing or smelting, was copper. The difference in 
hardness between different ores of copper must 
vc.*-y soon have set inquiring minds at work, 
for before 2000 b.c. not only was the mixed 
metal, bronze, in use but the mixture of copper 
and tin was in the proportion of 9 to 1, a 
proportion which in modern times is regarded 
as the best. As it seems likely that the deliber- 
ate mixture of copper and tin would be used 
first in tho.se countries where the metals occur 
together, it is worth while noting the countries 
in the Near East where this happens. They arc 
surprisingly few ; the Caucasus, Persia, and 
Anatolia. 

Metal-workers soon found that pure copper 
was unsuitable for tools, being too soft and 
losing its edge quickly ; in this way it is inferior 


to stone. But it is not brittle, and many more 
tools can be made from one mould and one 
“ pouring ” than could be made in the same 
length of time from stone. With all its dis- 
advantages it was so superior to stone that the 
workman’s scope was greatly enlarged by 
using it. 

Tools and Weapons of Bronze 

Bronze very soon ousted copper for the 
manufacture of tools and weapons. Copper 
requires a very high temperature for melting, 
always a difficulty in primitive furnaces ; the 
addition of tin lowers the melting point appre- 
ciably. Copper caff be cast only in open 
moulds, which limits the shapes of tools to the 
simplest forms, and the object has to be cast 
solid. Bronze can he cast in a closed mould 
or by the cire perdue (waste wax) process, a 
method which allows an object to be cast 
hollow and at the same time economises the 
metal. 

The mixed metal is less likely to have hubbies, 
which cause flaws in the finished tool. Above 
all, bronze is a hard metal, can lake and keep a 
finer edge than copper, and does not break 
like stone ; thus it has all the advantages and 
none of the disadvantages of stone and copper. 

The introduction of smelted metal is impor- 
tant in the history of human culture. Those 
countries where both copper and tin occurred 
increased their trade relations by exporting 
either the raw material or the manufactured 
articles. Other peoples imported the metal 
and worked it up themselves or bought the 
tools ready-made. 

The Expert Smith 

Conditions of life were now changed. In 
Neolithic times each village, probably each 
family, was self-supporting. Every man could 
make his own flint tools, and every woman 
could make her own pots or weave her own 
baskets. But metal-working, especially smelt- 
ing and smith’s work, needed special training. 

This was the beginning of specialising in 
work, the smith being one of the first to become 
an expert in his craft. In all probability it was 
kept a profound secret, to which only initiates 
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were atimittod, for the melal-woikcr was an 
important person. 

Bron/c was not used for rough work, how- 
ever ; almost to the Iron Age, sickles and other 
I'arming tools were fashioned of flint which was 
set in wooden handles. Arrow-heads for hunt- 
ing were also made of stone. 


The increase in trade gave an impetus (o 
methods of communication- Wheeled vehicles 
came into being for land transport, and vessels 
with sails for water traffic. More important 
still, writing was invented, and a simple system 
of arithmetic also came into use, by which 
barter could be effected. 


LESSON 14 

Megalithic Monuments of the Neolithic 
and Bronze Ages 


T hf Neolithic was an age of great voyages 
by sea. Selling forth from Spain and 
Portugal, adventurous seafarers made 
their way to Bnllany, Ireland, and the whole 
west coast of Bi ilain. Eventually they reached 
even the Orkney and Shetland islands. And 
they managed to transport not only themselves 
but sheep and probably cattle as well. 

riie origins of these people in the Iberian 
peninsula and the places where they settled are 
revealed by the durable monuments they built 
to inter their dead. These aie called megalithic 
tombs. The pottery placed m the tombs at 
the time of mtcrmcni normally belongs to the 
'' leathery " Western Neolithic type. 

For Collective Burial 

Strictly, the term megalithic should be re- 
served for tombs or other monuments built of 
large stones, but it is generally applied to all 
stone-built tombs which were used for col- 
lective burial. There are three main types of 
megalithic tomb, all of which arc represented 
in Spain, Portugal, southern F'rance, Brittany, 
and the British Isles. All types were originally 
covered by mounds of earth or cairns of stones. 


Passage-graves have a more or less ciicular 
burial chamber, sometimes with small side- 
chambers opening off it, approached by. a 
passage leading from the exterior of the mouAd. 
Burials aic normally found only m thee ham be As. 

Gallery-graves consist simply of a lorSg 
passage in which the bodies were placed. 
Sometimes the passage is divided into segments 
by stone slabs set across the floor or projecting 
from the walls at intervals. 

Both passage-graves and gallery-graves were 
built cither of large slabs of stone or of small 
slabs set one upon another. In Portugal and 
southern France passage-graves were also— in 
limestone areas —cut out of the soft rock so 
that they were entirely underground. These 
were approached from the surface by a sloping 
ramp. 

The name dolmens, probably of Cornish 
origin, should be applied only to the type of 
slriiclurc seen in the photograph of Kit\s Coty 
House — two or three upright slabs supporting 
a capstone. They arc often simply the remains 
of more elaborate tombs which have lost their 
mounds and been partially destroyed. But 
some intact specimens seem to be simplified 



MONl IMENIS. lypical of the less elaborate dolmen tombs is Kit’s Coty Hou.se (left), at 
r-nh* K OriRinally the whole structure was enclosed within an earthen barrow. The photo on 

the right shows the central chamber of the elaborate tomb at La Uougiie Die in Jersey, built of huge monoliths 
and situated in a vast tiimulu.s composed of some 20,000 tons of earth. 


Right plinto, J>fu/ere Jvrsaiu- 
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lOMB CONSTRUCTION IN BRIITANV. In the Rreat 
dolmen called the Table de% Marchands,*’ at Carnac, the 
immense monolithic roof was supported originally by several 
side-stones. 


versions of passage- or gallery-graves. TJiese 
are always closed chambers without entrances. 

Megalithic tombs are also found in Denmaik, 
Sweden, north-west Germany, and northern 
Holland. In Denmark and Sweden there are 
“dolmens” similar to those just described, but 
probably developed locally. Fhey belong to 
the l arly Neolithic of Scandinavia. In Middle 
Neolithic times passage-giavcs appeared in all 
areas previously mentioned ; although built on 
a somewhat dilTercnt plan, they arc thought to 
be imitations of the western European type. 

Megalithic tombs were nearly always used foi 
collective burial : they were vaults in which 
whole families or small clans were intoned. As 
many as 100 skeletons have been found in one 
tomb. It was customary to include offerings of 
pots (which may have held food or drink) and 
sometimes axes, arrow-heads, and beads. 

In the British Isles, Brittany, and some of the 
Mediterranean islands, monuments not intended 
to serve as burial chambers were erected m the 
Neolithic and Early Bronze Ages. Like the 
tombs, they were en- 
tirely or in pait con- 
st rucled of large stones 
They were centres 
where people gathered 
for ritual or religious 
ceremonies. 

Avebury Monument 

The itiost famous 
stone circles are at Ave- 
bury, north Wiltshire, 
and at Stonehenge, 
south Wiltshire. The 
Avebury monument 
belongs to the late Neo- 
lithic period and there 
were two phases of con- 
struction. To the first 
phase belonged three 
small circles of upright 
stones. These circles 
were set in a line from 


north to south. Subsequently the 
northernmost was demolished to 
make way for the grandiose structure 
which is now to be seen. 

An area of 30 acres was surrounded 
by a deep ditch with a high bank out- 
side, through which there were origin- 
ally three entrances. At the inner 
edge of the ditch and following its line 
was erected a series of giant sarsen 
stones. From the south entrance of 
the circle extended an avenue of 
similar sarsens, set in pairs, and it is 
believed that this may have led to a 
smallei monument on Overton Hill, 
a mile away. 

Similarly at Stonehenge there was more than 
one period of construction. The first phase is 
Neolithic and contemporary with Avebury. A 
much smaller area than at Avebury was en- 
closed by a shallow ditch and low bank, with a 
single entrance. Following round the inner 
edge of the ditch were dug a scries of holes, now 
called the Aubrey holes (after the antiquary 
John Aubrey, who first observed them in 1666) 
These were not intended to receive stones or 
posts, and their significance is obscuie. 

The ditch and Aubrey holes wcie allowed to 
silt up and then they were used as a cemetery by 
a group of Neolithic people who practised 
cremation. The little packets of burnt human 
bones were buried in the filling. 

Not very much later, but already in the Early 
Bronze Age, the stone circles were erected 
within the enclosed area. There are two con- 
centric rings. The outer is of the local sarsen 
Slone, and, when complete, consisted of up- 
rights on which cross-bars or lintels were laid, 
the whole forming a complete circle with the 



REMAINS OF THE AVEBURY MONUMENT. The late Neolithic 
period saw the building, in two phase.s, of the grandiose structure at Avebury , 
Wiltshire, where people gathered for ritual or religious ceremonies. Some 
of the giantic stones are seen above. 
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In 1 953 carvings on some 
of thesarsens were observed 
for the first time. Some 


of the designs are obscure, 
but among the clearly 
recognizable objects are 
numerous bronze axes and 
a bronze dagger of Early 
Bronze Age type. These 
carvings arc likely to have 
been made shortly after 
the stones were erected. 

Avebury and Stonehenge 
are the largest and most 
magnificent of these circu- 
lar structures, but minor 
groups of stones are foupd 


ALIGNMENTS OF MONOLITHS IN BRITI ANY. At Carnac the 
biK stones stand in rows, forming wide avenues which lead up to a cromlech, 

nr small slone circle. The cromlechs are believed to be burial places, 

and the alignments of monoliths processional avenues. The stones 
diminish in si/e the farther they arc from the cromlech. 

lintels touching each other all the way round, ments. The three largest are at Carnac, 
The inner circle is of the foreign ” stone where they are set up end to end and are over 

brought all the way from Presceliy, near two miles m length. The stones are arranged 

Milford Haven, in Pembrokeshire. regularly in rows, standing a little apart from 

Within these two circles stood five great one another, and forming wide avenues which 

liilithons, forming not a circle but a horse- lead up to a cromlech, or small stone circle, 

shoe , within these is another horseshoe of At the end of each row near the cromlech the 

Presceliy stones, and within that again a stone stones are huge unhewn blocks ; they diminish 
lying flat and called the altar stone. 


in orner parts oi oreat 
Britain. \ 

In Brittany the most 
important non-funerary 
structures arc the aligns 



All the Slones have been squared, and 
the cross-bars of the outer ring and 
of the tiilithons aic fixed to their 
supports by mortise-and-tenon joints. 
This is a technique of wood-working, 
and suggests that the builders may 
ha^.s: been carpenters rather than 
stonemasons. Only in one spot are 
theic any toolmarks still visible, these 
marks were certainly made with stone 
tools. 





STONEHENGE. The 
famous stunc circle on 
SHlisbury Plain, In south 
Wiltshire, dales from the 
Neolithic period and the 
Early Bronze Age. The outer 
ring is of the local sarsen 
stone. The inner circle is 
of ** foreign ’’ stone brought 
from Presceliy, near Milford 
Haven. The component parts 
are Identified In the key dia* 
gram above. The significance 
of the Aubrey holes (named 
after the antiquary John 
Aubrey) Is obscure. 
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AL1 \R OF A MALTA TEMPLE. The Ntone^slab temples 
of Neolithic Malta are all built on the same plan, which is 
peculiar to the island. They were probably constructed by 
settlers from Sicily. The vast buildings at Hal-Tarxicn (an 
altar is shown above) are the most impressive of these remains. 


in size the farther they are from the 
cromlech, till at the far end they are 
quite small. The cromlechs are prob- 
ably burial-places; the alignments of 
monoliths, processional avenues. 

Malta Temples 

The chief megalithic monuments 
in Malta are the temples. They are all 
built on the same plan, which is pecu- 
liar to the island. There is a main 
aisle leading from the entrance to a 
semicircular sanctuary, and on each 
side of the aisle are two (in a few in- 
stances, three) semi-circular transepts 
The temple is always built of carefully 
squared slabs set upright, and the 
whole structure is surrounded by a 
wall of rough-hewn blocks; the tran- 
septs appear to have had corbelled 
stone roofs, but the main aisle was 
open to the sky. 

These temples usually occur in groups, often 
in one being always slightly larger than 

the other. The sculpture of spirals in relief 
with which the temples were decorated is so 
advanced in type that doubt has been expressed 
as to the early date of these buildings, but the 
excavated evidence proves conclusively that 
they belong to the Neolithic period. The 
pottery found in them shows that they were 
probably built by settlers from Sicily. The vast 
buildings at Hal-Tarxien are the most im- 
pressive of these remains. 

Megalithic “ Tables ” 

Peculiar to the Balearic Islands is the mega- 
lithic monument called the taula or table. It 
consists of two slabs. The lower is compara- 
tively thin for its height and width ; the wide 


faces are the natural cleavage of the stone, but 
the narrow sides have been hammer-dressed so 
as to form surfaces at right angles to the wide 
sides. Each end of the slab was slightly 
bevelled, and the great mass was then raised 
upright and set into a shallow groove in the flat 
rock. It was probably held in place with rocks 
and earth until the upper stone was placed in 
position. 

The upper stone, though not so large, is 
always considerably thicker than the supporting 
slab ; it also was hammer-dressed, but the 
working is far more careful. It is bevelled 
downwards, and on every side it overhangs the 
upright, to which it is fixed by a mortisc-and- 
tenon joint like the cross-bars at Stonehenge. 

Though the construction is the same as 
Stonehenge, the form of the structure is entirely 
different. At Stonehenge the trilithon 
has the form of a doorway ; in the 
Balearic Islands the taula has the form 
of a table. A taula stands in a more 
or less circular enclosure round which 
is a stone wall built without mortar, 
the wall b>eing of later date. The earli- 
est objects found in these enclosures 
are of the Bronze Age, though the 
working of the taula shows the Neo- 
lithic technique. As at Stonehenge, it 
would seem that the sacred stones 
were worked with the tools of a past 
civilization. 

Offerings of many kinds were often 
placed with the dead, and from these 
objects has been deduced a great part 
of the present knowledge of the 
civilization of the Neolithic and Early 
Bronze periods in the west of Europe. 
Pottery was common ; it was hand- 
made, usually badly baked, and the walls 










A TYPICAL TAULA. This photograph of a taula at Trapoco, 
Minorca, shows the characteristic megalithic monument of 
the Balearic Islands, found nowhere else. 
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of the vessels are thick and coarse. In England 
the rims are always carefully made, and the 
vessels are generally in the. form of a round- 
bottomed bowl. The decoration is incised, and 
simple in style. 

Brittany and Ireland were among the chief 
centres for (he megalith ic voyagers of the Neo- 
lithic era. The passage-graves in both those 
countries arc often highly decorated with variou.s 


sculptured designs. Of these the most im- 
portant are at Newgrange in Ireland, and at 
Gavr’inis in Brittany ; in both places the whole 
of the inner faces of the stones is sculptured. 
The stream of trade, which carried the mega- 
lithic folk from Spain northwards, seems to have 
divided into two parts. One "went up to 
Brittany ; the other went up the coasts of 
Ireland and Scotland. 


LESSON 15 


The Near East in the Daylight of History 


H istory may be sard to have begun on the 
banks of the rivers Nile and Euphrates. 
Heie written records go back 5,000 years 
or more, and it is at the point where writing first 
conveys political information that history begins. 

In Egypt the age coincides with that of the 
Linilication of Upper and Lower Egypt by the 
warnoi-king whom later tradition called Mcnes. 
Thereafler the Pharaonic period of Egyptian 
history has been subdivided into dynasties 
(following the Egyptian pnesl-historian of 
Ptolemaic time, Maiictho), and for the con- 
venience of archaeologists into the wider 
classification of three main phases of greatest 
artistic activity ; Old Kingdom, Middle King- 
dom, and New Kingdom (see chart) 

In Mesopotamia history may be said to begin, 
at approxiiTiately the same dale, during that 
pha.se of the development of the city states at 
which the king lists cease to he myth and begin 
to contain names known to be historical. 

There is a third area where civilization arose 
early, perhaps as early as in the Near East— the 
Indus valley of India (.see Lesson 25). Here a 
developed script is found in association with a 
high level of material culture by at least 2400 b.c. 
But this script cannot yet be deciphered, and the 
Indus civilization cannot ther efore be understood 
in the light of history. There is neither legend nor 
record to give any clue to the identity of the 


builders of magnificent cities like Mohenjo paio 
and Harappa. 

In the relatively short space of time, pci^naps 
200 years at most, which elapsed betweerf the 
beginning of the dynastic period and the age of 
the great pyramid burlders, the technical and 
artistic progress made by the Egyptians is 
astonishing. During this time the first tentative 
symbols scratched on slips of ivory had 
developed into the conventional inscriptions, 
bcautifuHy designed and carved, of the Old 
Kingdom tombs. The rough stone floor of a 
royal tomb of the first dynasty led the way, two 
dynasties later, to the smooth, towering bulk of 
the pyramids. 

Pyramids and Temples in Egypt 

Ihc unilication of the country by the I si 
dynasty kings (thought by some scholars to 
have been foreigners, or at any rate to have 
brought in ideas from oulsidc) rapidly brought 
prosperity. Ample local resources in fine 
building stone were supplemented by trade. 
The early pharaohs sent expeditions to bring 
copper from Sinai, limber from Lebanon, 
incense from Arabia or Somaliland, and gold, 
ivory, and other luxury products from the Sudan. 

Under the absolute despotism of the Old 
Kingdom pharaohs, large estates poured their 
produce into the royal granaries. Unlimited 
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1 CiYPl 
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Old Kingdom 
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dOOO 2750 1 

1 

1 harly Dynastic period 

2ft00 2350 

' 1 ft 

2750-2200 

2350-2200 

lit Inlermcdialc 

Akkadian period 

period 

1 „ 7-10 

2200 2100 


Middle Kini'dom 

tl and 12 

2100 1785 

3rd dynasty of Ur 

2100 2000 

2nd Inicrrncdiatc 

, n |7 i 

I7H5 1580 

isl dynasty of Babylon 

1895-1595 

ncno'cl 

New Kingdom 

1 

i „ Ihaiidiy 


l-arly Assyrian Empire 

18.50-1780 

1580 1200 

Cassite period 

1595 1154 

1 alcr Lmpirc 

i 20-24 

1200-715 

3rd lOlh dynasties of Babylon 

1154-626 

Llhiopian and Sane 
period 

Persian period 

! 


Assyrian Empire 

1189-612 

1 . 25 and 26 

730 525 

Neo-Babylonian dynasty 

625-539 

27 -lO 

525 330 

Persian period 

539-330 
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man-po<ver was at their disposal. With imagina- 
tion and daring the royal architects designed 
temples for the gods with great monolithic 
granite pillars or delicate fluted columns. 
Massive piles of stone with no visible entrance 
—the pyramids — guarded the bodies of their 
roy£tl masters, instead of the brick “ mastabas ” 
of the early dynasties which had proved vulner- 
able to the attacks of tomb-robbers. 

Pyramids and temples alike were built by 
means of huge ramps of earth, gradually raised, 
up which the stone blocks were rolled on 
sledges and levered into position. The stone 
was dressed and finished, and as the earth was 
removed, the stone surface was carved or 
polished from the top downwards ; the lowest 
course of stone, first set in position, was the 
last to be finished. By means of earth ramps, 
too, colossal statues or obelisks could be raised 
on their pedestals. 

Knowledge from the Tombs 

Much present knowledge of life in ancient 
tgypt is derived from the excavation of tombs. 
The Egyptians had a passionate desire for 
survival, and they thought of the after-life as a 
continuation of life on earth. They sought to 
provide the dead with all the comforts and 
necessities of his earthly life, and buried tools, 
weapons, clothing, and furniture, and even food 
and drink, in the tomb to satisfy his needs. 

They carved on the walls of his tomb, if he 
were wealthy enough to have a stone-built one, 
scenes of his pleasures and occupations, in the 
hopes that, by means of magical formulae, 
these scenes might come to life and be repeated 
for all eternity. Their concept of bodily 
survival led also to the craft of mummification 
and, as a precaution lest that craft would prove 
imperfect, to the school of realistic portrait 
sculpture in which Egyptian art excels. 

The First Mesopotamian Civilization 

The civilization of the Sumenan city-states 
was slower than that of Egypt to develop. The 
Sumerians enjoyed no meteoric career of 
political or cultural brilliance during the .second 
millennium. But the gradual infiltration ofvigor- 
ous peoples of Semitic speech resulted in the 
establishment first of an Akkadian dynasty, whose 
leaders opened trade routes into Cappadocia 
and campaigned in Northern Syria and Armenia, 
and three centuries later of the Babylonian 
dynasty of Hammurabi and his kinsfolk. The 
infusion of new energy into the old culture 
gradually transformed it and gave it new life. 

The basic features of Sumerian civilization 
continued throughout Babylonian history. The 
pantheon of gods, though their names changed 
and they received Semitic colleagues into their 
ranks, retained their ancient shrines, their tradi- 
tional insignia, and their main attributes, and 



HAMMURABI THE LAW-GIVER. Head of the 
stele of Hiimmurabi, shouinu the king receiving 
insiruclion from Shaniash the sun-god. The stele 
was inscribed with a summary of laws in 182 
paragraphs. 

were worshipped with Sumerian ritual and 
'liturgy long after Semitic Akkadian had become 
the speech of everyday life. 

Ziggurat-tcmplcs, clay-tablets written in cunei- 
form, cylinder seals, mud-brick architecture 
With recessed wall-decoration, all continued to 
be typical features of Babylonian civilization. 

On a number of sites in Northern Syria, 
South-eastern Turkey, and Iraq, cities of the 
18th century B.r. have been found in which 
very similar objects occur, testifying to a 
similarity of civilization in this area. A 
fortunate find of diplomatic archives in the 
city of Mari, on the Euphrates, shows that 
these cities were in close commeicial relation- 
ship and that their rulers maintained constant 
communication, by letter and oral message. 

Hammurabi of Babylon 

One of the correspondents was Hammurabi, 
king of Babylon. It is possible to trace his 
gradual policy of encroachment, his subtle and 
unscrupulous diplomacy, until he was able to 
conquer most of his neighbours and rule for a 
time considerable domains. 

He is known now chiefly as an administrator ; 
his code of Jaws and administrative correspond- 
ence show him to have been an able organizer, and 
illustrate the political organization, social 
customs, and daily life of the period. Babylonian 
religious literature contains primitive elements, 
but the prayers reveal a high ethical tone, and 
a well-developed consciousness of sin and sease of 
personal responsibility. 
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T he Bronze Age was an age of trade and the 
intercourse of nations peaceful on the 
whole, but with interludes of savage war- 
fare. Both copper and tin are required for 
making bronze, and though copper is sufficiently 
common, tin is comparatively rare ; therefore 
those peoples who inhabited the countries where 
tin occurs were brought rapidly into contact 
with other civilizations. 

Equally fortunate were the dwellers by the sea 
or by the side of large navigable rivers, such as 
the Nile, the Euphrates, and the Indus. But the 
very factors which brought to these countries 
riches and leisure to develop the arts of life 
roused the cupidity of other peoples, so that war 
between nations often had economic motives, 
though the pretext might be political. 

Antiquity of Troy 

Among the most important of the maritime 
peoples were those who lived in Anatolia (Asia 
Minor) on a site which was called by the Greeks 
in later times Troy. It was the key position for 
all trade between the Mediterranean and the 
Black Sea, and thus was in touch with the 
Danube and the Caucasus, as well as with Crete 
and the whole of the eastern Mediterranean. It 
is not surprising, then, to find that a settlement 
existed there from remote antiquity. 

On this site one city after another rose on the 
ruins of its predecessor, till seven or eight cities 


of varied importance had risen and perished, 
leaving only a huge mound to cover their ruins, 
The lowest level is known as Troy I, Homer's 
Troy being Troy Vila. 

The first settlement was hardly more than a 
large village, but even at this early period bronze 
was coming into use. Troy II is of the utmost 
importance in any study of conditions in the 
Bronze Age in Europe. It was a big city ; its 
fortifications had stone foundations with brick 
battlements, and within the circle of the defences 
the houses were large and handsome. Troy II 
must have existed for many centuries, and per- 
haps had resisted more than one warlike attack, 
for the protecting wall had been rebuilt twice. 

Then came disaster ; the city was stormed, 
and so ruthlessly destroyed that it remained 
desolate for many generations. The inhabitants 
of the captured town, however, had buried miich 
of their wealth before the conquerors burst in 
and sacked the city, and from these hoards has 
been deduced what the 
civilization of Troy 11 
was like. Small villages 
succeeded one another 
on the site till the rise of 
Troy VI, which about 
1500 B.c. again domi- 
nated the trade of the 
Mediterranean and the 
Black Sea. This city 
had commercial re- 
lations with Mycenaean Greece. 

The finds belonging to Troy 11 show 
cultural relations with other parts of 
the Near East and Europe. One re- 
markable example is the owl-face 
ornament on pottery and other objects, 
which is found in the Greek islands, in 
Malta, in Spain, and as far away from 
Troy as york.shire. In Saxony finger- 
rings of gold wire coiled in spirals, in 
Sicily bone ornaments, in Spain small 
figures of deities, all show that objects 
from Troy II. were carried in trade right 
across Europe. 

The Minoan Civilization 
The whole of the Aegean area ex- 
ercised a vast influence over Europe 
and the Near East, but as the chief 
excavations have been made in Crete 
and Troy it is natural to regard those 
two places as the principal centres 
from which civilization radiated. 

Cretan objects of the Early Minoan 
I period are found in Egypt with 



FROM TROY TO YORK.SIi]RE. On potrery found in 
the Bronze Ape seltlemenf at Troy, the second city on the 
site, u characteristic owFfucc design appears. Trade com- 
munications carried this and other designs all over Europe, 
and as far away as Yorkshire such designs carved on Bronze 
Age chalk drums (top) are found. ^Simila^ dcsign.s arc found 
in Malta, Greece, and Spain. 
from Sihtieniann, Alim Ito/amscher AUenhtimer", and Biiiish 
Museum 
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objects of the 1st dynasty, and Egyptian objects 
of the same date are found in Crete ; while in 
the islands near Crete are copies in local stone 
of the Egyptian stone vases of this early 
period. 

Trade did not end with the 1st dynasty, for 
stone bowls and perfume vases of the character- 
istic form of the Egyptian Old Kingdom arc 
found in Crete, and also the Cretan copies of 
those forms. Again, in the 12th dynasty, vases 
of the fine polychrome Kamares pottery are 
found in Egypt, exactly dated to the reign of 
Senusret II, while scarabs of that king arc found 
in Crete. Such synchronisms arc of the utmost 
importance since they provide a chronological 
framework for the successive phases of Bronze 
Age civilization in Crete which arc now named 
Early, Middle, and Late Minoan (afier Minos, 
the legendary king of Crete). 

Crete was in constant trade communication 
with the islands of the Aegean, where inde- 
pendent little civilizations arose, of which the 
most notable is the CycJadic. The Cyclades 
group was loo small to support a large popula- 
tion, but their miner.! I and metallic resources, 
added to their geographical position, gave the 
islands unusual importance in the early Bronze 
Age. The group lies between Asia Minor 
and the mainland of Greece, and thus offered 
convenient ports of call between Crete, northern 
Greece, and the Black Sea. 

Westward Spread of Culture 

The Bronze Age civilization of western 
Europe seems to have owed its origin to the 
Aegean culture. Carried by trader from the 
eastern Mediterranean, it first took root in 
Almeria on the cast coast of Spain, spreading 
round the Iberian coast and also inland. 

The aboriginal inhabitants of Spain and 
Portugal on the Atlantic sea-board were 
already hardy and daring mariners, and as 
traders they carried the new civilization north 
to France and the British Isles. 

To some extent these traders may have 
been responsible for introducing in Ireland the 
mere, elaborate forms of passage-graves, and 
a very few objects, such as bone pins and flint 
spearheads, which are distinctively Portuguese 
in form. Their most important contribution 
was to introduce the working of gold and 
bronze, so that at a very early date Ireland 
was exporting the products of these industries 
to other areas still in the Slone Age — to 
Britain, north Germany, and Scandinavia. 

After its promising beginning the Bronze 
Age culture of Spain and Portugal seems to 
have been cut off from contact with the centres 
pf east Mediterranean civilization (though 
some customs, such as jar burial, may show 
relationships of some kind with Anatplia). 
A long period of stagnation set in which lasted 
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EUROPEANS OF THE MIDDI.E BRONZE 
AGE. Each detail of clothing, weapons’, and orna- 
ments of these figures of people of the second inli- 
Iciiium B.C. is copied or inferred from archaeo- 
logical finds. The woman's necklace, belt, and 
cloak-pins, and the jar she carries, arc like those 
unearthed from a barrow-grave in Wurttembers. 

The man’s sword is of a type found in what is 
now Hungary. Fragments survive of cloaks, 
jerkins, and half-boots worn at the same period. 

until the Late Bronze Age. The reasons for 
this may lie partly in the interception of trade 
by inhabitants of islands lying nearer to the 
eastern centres, and partly in the diversion of 
traffic between Europe and the Near East to 
the inland Danube-Brenner routes. 


Coming of the Beaker Folk 

At the end of the Neolithic period there 
appeared in many parts of Europe, and in the 
British Isles a new people, now called the 
Beaker folk after the distinctive kind of pottery 
they used. Their place of origin is uncertain ; 
they were nomadic, moving about in small 
groups, and probably depended more on flocks 
and herds than on cultivating the soil. Their 
favourite weapon seems to have been the bow, 
with arrows tipped with barbed-and-tanged 
heads ; on their left wrists they wore archers’ 
guards of stone or bone as protection from the 
snap of the bow-string. 

Some of them may have been aggressive 
invaders, dominating the populations of the 
areas they entered, for nearly everywhere 


Archaeology 


1156 



VII LACK SI HONCnOLI) IN THK L\I>:R BRONZE 
AC;E. At this iK'rioil villsiKCS in \arioiis parts ol coniral 
Europe were heavily forlilieU. In this reniarktible example 
in Upper Swahia, Ihe village sloiicl on an island and was 
eomplefely surrounded by a palisade ol more than 50,000 
pine trunks dri\en into the bed ol' Ihe lake. I’lie buildint^s 
had outer walls of heavy tiiiihers arranged in regular eourses 
like loK eabins. I he lindioKs su^^est an era of frequent 
warfare. 


iidlivc cultures seem to have been modified 
by Ihcir advent But it is unlikely that they 
exterminated native populations ; soon or late 
they were absorbed by the latter, whose nuitu 
bers must have been much lari»er. 

There is little evidence that the Beaker folk 
themselves maniir.ictured objects of gold or 
copper. But they provided a market Ibi 
these and, owing to their nomadic habits, 
doubtless were responsible for opening up new 
trade mutes. Ihcir appearance in central 
and western l.urope and in Biilain heralds the 
opening of the Bron/e Age. 

On the broad and fertile plain of the Danube 
the Neolithic farmers (Danubians) had vastly 
increased in numbers, for the loess (of which 
the plain mainly consists) is one of the finest 
soils for growing giain. I ventually the Danu- 
bians, following the loess deposits, spread as 
far west as Belgium 

The Aunjetkz ( ultiirc 

Partly under the stimulus of contact with 
the Beaker folk there arose, on the middle und 
upper Danube and along the adjacent rivers, 
the Aunjctitz culture. Other stimuli were also 
coming in from Anatolia, for in the earliest 
deposits of this culture arc found objects 
belonging to the period of Tioy 11. 

Soon a brilliant local Bionzc Age developed, 
and as the Aunjetitz tcrnlory lay on the amber 
route from the Baltic to the south its inhabitants 
amassed great wealth and were able to bury 
then chieftains in princely style accompanied 
by costly grave-gifts They had trade relations 
with coiinlnes as far distant as Scandinavia 
and southern Britain. 


There is little evidence that the peace- 
ful Danubian farmers were ruled by 
princes or chieftains or (hat any 
individuals were wealthier than others. 
But with the Bronze Age came a rapid 
change : the many daggers and swords 
show that it was necessary, at Jeast for 
the prosperous, to be armed ; and the 
special tombs and rich grave-gifts of a 
few burials show that some sort of 
aristocracy had arisen. Thus the new 
economy altered the structure of society. 

In the part of the Danubian plain 
vshich is now Itiingary, metallurgy was 
extensively practised, and many objects 
in bronze were manufactured and ex- 
ported up and down the Danube* and 
into Germany, and as far as\ the 
Ukraine. 'fhe ancient Hungarians 
wore ornaments which were not made 
elsewhere ; one, which is very peculiar, 
was a bronze ribbon wound spirally 
round the arm or leg. 

Other ornaments were bronze pen- 
dants lor girdles, and for necklaces. 
Occasionally gold was used for this purpose ; 
(hough It IS rare, the mete fact that n occurs 
indicates the wealth of these communities. The 
bronze pendants were made chictly for export ; 
the commonest type is m the form of an ivy leaf. 

C opper axes with a hole for hafting appear m 
south Russia and Hungaiy ; they arc of Mesopo- 
tamian type, and show that intercourse with the 
Near East was constant. Another indication of 
the contact is the occurrence in central Fairopc 
of the Mesopotamian ad/c-a\e." More posi- 
tive proof of the continual and close connexions 
with more easterly peoples is alfoided by the 
houses with porches, and the concentric 
fort I heal ions. 

Finds in the Black-earth Lands 

Stretching right across Galicia, Wallachia, and 
southern Russia, is a wide belt of park-like 
grassy country, dotted with woods and clumps 
of trees. These areas, called in Russia black- 
earth lands, arc of great importance for the study 
of the early civilization of central Europe. 

Just lo Ihe north of the Transylvanian Alps 
iheic once stood a small city, of which the 
modern name is Erosd. It was perched on a 
prccipilous spur of the mountain, a site obvi- 
ously chosen as being easily defended because 
only one side needed fortifying. There were 
three levels of occupation, and even in the lowest, 
metal was found. 

The pottery on this site is very remarkable. 
The vases were painted with spirals and 
meanders in various colours, and the ware itself 
was fine and well fired. Part of an actual kiln 
and a pottery model of a kiln were discovered, 
so that the exact method of firing the pots can 
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seen. The houses were rectangular, with 
3sls to support the walls of mud and interlaced 
houghs. 

In Rumania, at a site called Cucuteni, pottery 
painted with spiral designs has been found. 
Like Erosd, this settlement was fortified with a 
walled rampart of stones and a deep ditch. 

The black-earth lands are inadequately ex- 
plored as yet. A few sites on the Dnieper have 
been cleared ; in the largest of these, known as 
Tnpolye, two periods can be distinguished. 


which are labelled A and B. The pottery on 
these sites had the same kind of painted spirals 
as that found farther west. Metal was known, 
and the ancient inhabitants of these villages 
possessed all the domestic animals, but it is not 
certain that they were cultivators of the soil. 

The spread of the painted pottery gives the 
clue to the origin of much of the civilization of 
central Europe in the Bronze Age. Obviously 
it came from the cast, and the evidence points 
to the Caucasus and Asia Minor. 


LESSON 17 

The Bronze Age in the British Isles 


T hf manufacture of bronze axes and of gold 
ornaments began earlier in Ireland than 
elsewhere m the British Isles, and the new 
techniques were introduced by metalworkers 
from Spain and Portugal. These Irish products 
were exported (o Scotland and England (where 
It IS ih(night that the Beaker folk helped to open 
up markets) and to western and northern 
Lurope. 

Denmark, whicli has no deposits of metal 
ores, and Sweden, whose ores were not worked 
in early times, received great numbers of Irish 
products, and it may even be that Irish smiths 
settled there and helped to develop the Scandi- 
navian bronze industry, using imported ores. 
Thus at the beginning of the Bronze Age the 
British Isles played an important part in the 
culture and economy of l-.urope. 

The Wes.se\ Culture 

I’hc harly Bronze Age is the period of the 
Wessex culture, which was chiefly centred on 
Dorset, Wiltshire, Hampshire, and Berkshire. 
Here, in the mixed population resulting from 
the absorption of Beaker folk into the large and 
prosperous native Neolithic communities, there 
suddenly emerged in the 16th century b.c\ a class 
of' wealthy chieftains. 

As in the Aunjetitz culture of central Europe, 
these chieftains were buried with their most 
costly possessions ; decorated gold plaques, 
handsome bronze daggers, and stone maceheads 
(the symbol of authority). They were buried 
singly, each under his own round mound or 
barrow. This form of single-grave burial under 
round barrows was introduced to Britain by the 
Beaker folk and supplanted collective burial as 
practised in Neolithic times. 

In the Wessex culture women, loo, were buried 
with costly possessions— bronze knives and 
awls, beads of jet, amber, and a vitreous blue 
paste (faience). The grave-goods in the Wessex 
barrows show that these people were in trading 
relations with all the major centres of civiliza- 
tion. The jamber is thought to come from the 


Baltic ; there are bronze pins from Aunjetitz ; 
bronze daggers from Aunjetitz and Brittany; the 
faience beads must have come from E’gypt or the 
Near East. And connexions with the Aegean 
arc seen in the gold cup from Rillaton, Corn- 
wall, and in the gold-bound amber discs, two of 
which are known from Wessex graves and an- 
other from a Late Minoan II tomb in Crete. 

The wealth of the Wessex culture must have 
derived from trade. These chieftains perhaps 
were acting as middlemen in the distribution of 
Irish bronzes and also of Baltic amber ; a branch 
of the great north-to-south amber trade route 
may at this time have been diverted to pass 
through southern England. No settlements of 
the culture arc known, but agriculture, stock- 
breeding, and hunting must have provided the 
necessities of life. 

Contcmpoiary with the Wessex culture, but 
outside its confined area, there flourished still 
some Beaker folk and, especially in Yorkshire, 
Scotland, and Ireland, the Hood Vcs.scI culture. 
This was a mixed culture of Beaker and native 
origins, charactcri.scd by a special kind of 
pottery known only in the British Isles. This 
culture was much less wealthy than Wessex, and 
the objects found most commonly in the graves, 
in addition to pots, are jet beads and flint knives. 

Middle and Late Bronze Ages 

The Wessex culture lasted about 200 years, 
and after its disappearance there are no more 
rich Bronze Age burials in Britain. Burial rites 
changed, and although round barrows were still 
being built it became customary to cremate the 
dead and place the burnt bones under the 
barrow, covered by an Overhanging-rim Urn. 
Sometimes the same barrow was used several 
times, the later deposits being placed in pits dug 
into the mound. Few objects other than urns 
are found with cremations. Hardly any settle- 
ments of this period are known. 

The Middle Bronze Age is marked by pro- 
gressive developments in bronze tools and 
weapons. Axes developed into palstaves, and 
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HOUND HARROWS IN SECTION. A widely prevalcnl 
type (>r Kcnve in the Bnm/.c Arc was the round bnrrow 
composed of heaped earth and ruhhlc. Many, like the 
Northumbrian examples seen above, contain stone receptacles 
or chambers in which the body was placed. 

/Inti\h Muicuni 


sluggers into long rapiers and spears. Orna- 
ments now were mostly in the form of torques : 
twisted strips of bronze or gold worn round the 
neck or arm. 

The Late Bronze Age saw a great increase in 
the amount of metal available and m techniques 
for Its manufacture. Jn the earlier phases of 
the Bronze Age, metal was used chiefly for 
weapons and ornaments. With the important 
exception of axes and palstaves, essential for 
tree-felling and wood-working, it was little used 


for tools. But in the Late Bronze 
Age chisels, gouges, hammers, sickles, 
razors, and even large buckets and 
cauldrons, could be made of bronze. 

To this late period belong the 
“ founders’ hoards,” the stock-in- 
trade of bronze-smiths, who travelled 
the country buying up broken and 
worn-out implements, melting them 
down, and producing replacements for 
individual customers. Important new 
types introduced at this time were 
socketed axes, swords, and shields. 

In a cave at Heathery Burn, Co. 
Durham, was found the equipment of 
a family of Late Bronze Age smiths, 
which included antler cheek-pteces 
(used instead of metal bits for control- 
ling horses), and bronze nave-bands from wagon 
wheels. This is the earliest evidence in Britain 
of wheeled vehicles and the use of horses \ to 
draw them. 

Burial customs were the same as in the 
Middle Bronze Age, though sometimes the 
cremated bones and urns were buried in flat 
cemeteries rather than In barrows. At the very 
end of this period a few objects from the 
European Iron Age Hallstatt culture were 
introduced. 


LESSON 18 

Ancient Egypt as a World Power 


D uiunCf the early part of the second millen- 
nium B.f. great movements of peoples 
took place in the Near East. The 
Mitlites, a people of Indo-European speech, 
moved down into Anatolia and look possession 
of the rich metal-producing 
lands of C appadocia. C 'assitc 
armies from North’ western 
f^ersia swept down on Babyo- 
nia.andr. 1 6(X)n.c“.cslablisheii 
their dynasty in the ancient 
capital. In Syria and Pales- 
tine, the Hurrian peoples 
from their mountain home 
came in increasing numbers 
to conquer and settle All 
these peoples, with leaders 
speaking Aryan longues, 
brought with them the use of 
the horse and light chariot. 

The chariot arrived in 
Egypt with the Hyksos, Pale- 
stinian Semites who seized 
the throne and dominated 
the Delta. Their civiliza- 
tion was of a lower type than 
that of the people they conquered; the objects 
they have left are few, and as they were ignorant 


of writing, the records of their invasion and sub- 
.sequent expulsion were made by their enemies. 
They appear to have been horsemen and archers. 
The Egyptians could never be induced to accept 
the bow as a weapon, but they took to horse 
breeding ; at the beginning 
of the Iron Age they were 
exporting horses. 

The Hyksos were driven 
out, and Egypt became a 
united countiy under a dyn- 
asty of indigenous rulers. 
But as the Nile valley can 
never be secure from inva- 
sion unless the countries to 
the north and south are held 
in check, the warrior-king 
Thothmes TIT found himself 
obliged to subdue and hold 
J Syria. This conquest is an 
important factor in the 
development of religious and 
social ideas in the Near East 
and throughout Europe. 

Up to this time raids and 
invasions were well known — 
raids in which the victors massacred young 
and old and retired to their own country 



EARLIEST DRAWING OF A COCK 


that ha.s survived is this one, found on a 
tomb of the XVlllth Dynasty, during 
which I'huthmes 111 introduced into 
Egypt many plants and animals, including 
domestic fowls. 

flntiih Museum of Salural History 
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vith all the booty on 
vhich they could lay 
ands ; and invasions 
;when the conquerors 
settled in the conquered 
country after killing or 
enslaving the popula* 
tion. Now, for the first 
time, an attempt was 
made to hold and orga- 
nize conquered territory 
so that it might be 
exploited for the con- 
tinued benefit of the 
conquerors. 

In the capacity of 
general Thothmes was 
daring and cool, and he 
won the confidence of 
his army; as a conquer- 
or he was merciful and 
generous ; as a states- 
man he was far-seeing. 

When a town was taken 
by assault, there was no 

massacre or sack, as in the wars between the united all Egypt under their rule in order to 
Israelites and the Midianites ; terms were expel the Hyksos, the local god of Thebes, 
offered and the population was spared. Amun, became the supreme god of Egypt ; and 

when the pharaoh of Egypt 
became the overlord of other 
countries, Amun became thereby 
the overlord of the gods of those 
countries. 

Power of the Priesthood 

The material magnificence of 
the period is reflected in its 
architecture. The conquests and 
the trading expeditions of the early 
18th dynasty, and the piety of 
the pharaohs, raised the priest- 
hood to power. Temples were 
built whose very ruins still fill the 
beholder with wonder. Amun, 
and the other gods were honoured 
with endowments of gold, lands, 
and buildings such as Egypt had 
never before seen. Costly stones 
from distant quarries decked the 
temple shrines, and golden vessels 
were dedicated to the service, of 
the god. 

With the expansion of the 
Egyptian empire, new interests 
came into the country. The 
famous Queen Hatshepsut and her 
husband and immediate successor, 
Thothmes 111, must be credited 
with the first recorded attempt to 
other countries, each district had its own tribal acclimatise foreign plants and animals in Egypt, 
deity, who ^was regarded as the only god in his Hatshepsut’s expedition to the land of Punt, 
own territory. When the princes of Thebes on the shores of the Red Sea, brought back 


Thothmes III as Overlord 

Figyptian governors were appoin- 
ted over the conquered districts ; 
or, if the local chiefs were prepared 
to swear fealty to the Egyptian 
pharaoh, they were left to rule the 
country, provided they ruled it in 
peace. Tribute, in the form of 
luxury goods, agricultural produce, 
and livestock, came in yearly to 
swell the cofl'ers of the palace and 
the treasuries of the temples. 

References to Syria in the 
Egyptian and Israelite records 
show the country split up into a 
number of little principalities, each 
governed by its own king. Wars 
between these little states were 
common, and political intrigues 
were rife. Syria suffered continu- 
ally from civil war or from in- 
vasion. Thothmes III introduced 
the idea of peace to these warring 
peoples, who found that subjection 
to Egypt meant safely to them- 
selves, as their suzerain was strong 
enough to protect them against all 
enemies. 

Another important step was 
now taken. In Egypt, as in all 



CRETE AND EGYPT. 
The Late M inoan vase borne 
by this Aegean envoy to 
Egypt is evidence of com- 
merce between the powers. 





FUNERAL TEMPLE OF HATSHEPSUT AT DEIR-EL-BAHRl. Partly 
built und partly rock-hewn, the great queen’s temple rises in three terraces 
below the crags. Its famous reliefs tell the story of the expedition she sent 
to Punt (possibly Somaliland). 
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1HIS HAIILK-AXIC from R«s Sliainra (liKiirit), here 
muiinted on si diiniiny haft, was made hy Mitanman craftsmen 
in the second milleniiiuiri 11. C. The head, ornamented with a 
boar's head and two lions' musks, was ingeniously shrunk 
on to the blade, obviating the use of rivets. 


many inccnsc-bcaring trees, and these were 
planted in pits of earth to form a shady avenue 
to the gate of her temple at Deir-cl-Bahri ; 
others were planted in the gaiden in the outer 
court. Subsequent excavation has laid bare 
these pits of earth, which still contain the roots 
of the trees. 

Thothmes endowed his temple at Karnak 
with a garden of strange plants and animals, 
and his artists depicted on the walls of one 
of the chapels examples of these exotic creatures 
and flowers. One of the artists who drew the 
plants was also something of a botanist, for he 
has represented several consecutive stages of 
the germination of a seed. 

These are, as far as is 
known, the oldest .scienlilic 
drawings in the world. 

Egyptian Trade 

Ihc position of r^gypi as 
the great world power in 
the 17th and 16th centuries 
brought her into con- 
tact with other lands and 
people.'*; it is p(nsible to 
gauge, from her records 
and from the objects found 
in her tombs and towns, 
the culture at which those 
peoples had arrived. 

Trade in resins and 
spices for perfumes and 
for religious and buna I 
purposes was carried on with the land of Punt. 
The Hgyplian expeditions bartered beads, 
trinkets, and weapons for raw materials, 
such as frankincense, gold in du^t and in rings, 


and wood of different kinds, as 
well as elephant tusks and panther 
skins. 

The sketches made by the artists 
accompanying Hatsliepsufs expedi- 
tion give a vivid picture of the land- 
scape and houses of Punt, as well as 
the costume and ornaments of the 
inhabitants. Ebony stools, inlaid 
with ivory, and with leather scats, 
were the products of Africa. Elabo- 
rate but barbaric gold work also 
came from Africa, and with it were 
brought unworked ebony and ivory, 
and stuffs woven in brilliant red 
and yellow patterns. 

But It is from the north that the 
most interesting products came. 
Syria, Mesopotamia, and Ihc Aegean 
all traded with Egypt and vied with 
one another in ligyptian markets. 
The North Syrian kingdom of 
Ugarit (Ras Shamra) was a centre of 
1 n I c r n a 1 1 o n a 1 c o m m e ree . 

Excavations have brought to light immumer- 
ahlc examples of jewelry in gold and lapis 
la/uli, amber and cornelian beads, copper and 
ivory statuettes, the oldest “ sleel " weapon 
known — a battle-axe — and evidence of a re- 
markable system of drainage, and of well- 
equipped stables for race-horses. Later the 
Egyptian piotcclorale over Syria brought the 
two coiinlnes into close contact, Egyptian 
products being carried into Syria in return for 
Syrian mamiraclurcs. 

Foreign Craftsmanship in Egypt 

Syrian artisans entered Egypt, sometimes as 
prisoners of war, sometimes 
as free men, and brought 
their crafts with them. This 
IS perhaps why glass-making 
became so great an industry 
in Egypt al this time. At lirst 
glass beads were made only 
in black and white; then, 
under Amenhotep 111 and 
Akhnaton, the whole range 
of colour was used for 
beads and small vases. In- 
laid glazes, w'hich had not 
been seen from the time of 
the I St dynasty were re-in- 
troduced, and al Tell-el- 
Amarna were brought to 
perfection. 

Syria was famous for 
its metal-working ; gold 
vases and bowls, chased or repousse and 
often jewelled, were brought as tribute to the 
pharaoh. Aegean islanders, among them 
perhaps Cretans, sent gifts ; the ambassadors 



( RAKrSiVlANSHIP OF ANriB:NT 
AFRICA. Imports into Egypt from 
till' south included ebony stools inlaid 
with ivory, 'this one was part ot 
the treasure in I'utankha men's tomb. 
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wore loin-cloths woven in brilliant colours. 
Some of the pottery found in Egypt at this 
period is probably from Syria. 

In the reigns of the Tell-el-Amama pharaohs 
(Amenhotep III, Akhnaton, and Tutankhamen) 
foreign imports are found and foreign con- 
nexions are strongly visible. It is possible that 
the impulse given to the art of that period came 
from abroad, though the actual sculpture and 


painting were carried out by Egyptian artists. 
Babylonia and Mitanni also sent their products 
to Egypt. Among the mass of objects placed 
with the dead pharaoh were three large couches, 
a throne, and a footstool, all of wood overlaid 
with gold, some being decorated with ivory. 
The beds are made in four pieces and are 
put together with bronze hooks and staples, 
obviously for convenience of carriage. 


LESSON 19 

Crete and Mycenae 


D uring the Bronze Age a brilliant civilization 
arose in the Aegean quite dilTerenl from, 
though not divorced from connexion 
with, the Near FLastern civilizations which 
surrounded the Eastern Mediterranean. It is 
noticeable that the great towns of Minoan 
Crete and of the Hclladic mainland were built, 
almost without exception, in close proximity to 
harbours, without regard to the agricultural 
value of the land -an indication that maritime 
trade and perhaps piracy were of more import- 
ance to the islanders than farming. 

Minoan Palaces 

In the Middle Minoan period (corresponding 
to the Middle Bronze Age or the Middle King- 
dom in Egypt) the two great towns were Knossos 
on the north and Phaistos on the south coast of 
the island, in both of which there were magni- 
ficent palaces. It is uncertain whether these 
were originally the capitals of two principalities, 
but at a later stage the two palaces were joined 
by a royal road across the island. 


with their Cyclopean defences. The inevitable 
conclusion must be drawn that an island which 
had command of the sea needed no fort ilical ions. 

The palace of Knossos —the Labyrinth of 
tradition -still shows ample evidence of the 
enormous wealth that was lavished on its 
decoration. The few frescoes which have 
escaped destruction give a faint idea of the 
beauty of naturalistic design which adorned its 
walls. But practical architects, as well as great 
artists, had taken part in the design, for great 
attention had been paid to the water supply, 
surface drainage, and sewerage. It has been said 
that Europe took more than three thousand 
years to regain the knowledge of sanitation lost 
when the Minoan empire collapsed. 

Crete was at her zenith about 1600 n.c., 
when Egypt was still stagnant under the para- 
lysing rule of the Hyksos. Tradition places 
Minos at this period, visualising him as a single 
king, though probably the legendary figure 
embodies a dynasty. Written documents begin 
to appear at this period, and the linear form of 


Knowledge of the 
civilization of Minoan 
Crete is now almost 
entirely dependent on 
the archaeological evi- 
dence of material finds 
since the records, im- 
perfectly deciphered, 
are of a late period 
only and there is noth- 
ing that corresponds to 
the histprical inscrip- 
tions of Egypt or the 
political correspond- 
ence of the Hittites, 
Syrians, and Babylo- 
nians. 

Cretan palaces lay 
open to all comers. 
They had no ramparts, 
moats, or other warlike 



defences. In this they 
differ from palaces of 
the Mycenaean age on 
the mainland of Greece. 


STORE-ROOMS OE THE PALACE OF KNOSSOS. The “ Corridor 
of the Magazines ” in the palace is 200 ft. long, flanked on one side by 22 
narrow store-rooms containing a large number of immense Jars. These 
were probably receptacles for grain and oil brought from overseas. 

From Daniel Baud-Bovey and Frdd^ric Bolssonns, Cvdade's en Crtile*' 
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script^ long undeciphered, is now recognized to 
be a syllabic system, devised for a language 
which was presumably the original tongue spoken 
in Crete, imperfectly adapted to write a 
primitive form of Greek. 

That the lords of Knossos were early Greeks 
is therefore obvious. Similar tablets in primi- 
tive Greek are found at Mycenaean sites on the 
mainland, and this should argue a kinship 
between the Cretans of Knossos and the warrior- 


paved area, which has rows of steps at the sides 
on which the spectators could sit and watch 
the shows. 

Bull-games were common, as is proved by 
frescoes where youths and girls are represented 
leaping over a charging bull ; there is nothing, 
however, to show that the bull was killed, as in 
a modern bull-fight. There was probably some 
degree of sanctity attached to these displays, 
for one of the deities of Knossos seems to have 


lords of Mycenae, Tiryns, and Py- 
los. But the tablets are of little 
historical value ; they seem to be 
lists or dockets, parts of the eco- 
nomic registers of the palace, and 
it must be assumed either that the 
Minoans and Mycenacans had no 
written literature and no history, 
or that they usually wrote on 
materials which have perished. 

Minoan Pottery 

The commerce of Crete carried 
her wares, particularly her pottery, 
to all parts; and this was not sur- 
prising, as the pottery was unsur- 
passed in beauty of decoration. 
Beginning, in the Middle Minoan 
11, with the polychrome Kamares 



been the Minoan bull, which was 
stabled within the palace itself, 
and the legend of the Minotaur 
hints at dark rites in connexion 
with this cult. 

The Tell-cl-Amarna letters — a 
collection of diplomatic correspon- 
dence called after its place of dis- 
covery - show the condition of 
trade in the Near East in the 15th 
century b.c. Communication was 
fairly regular, and envoys plied 
constantly between the courts of 
the great powers -Figypt, Baby- 
lonia, Assyria, Mitaiini, Hittite- 
land, and Alashiya or Crete. On 
the land routes local princes were 
charged with the duty of protecting 
and providing for caravans which 


ware — the colours laid on a dark 
ground - it passed to while line 
drawings on a pale ground, and 
then to dark designs on a light 


OCTOPUS MO I IP. 
The Late Minoan potters 
excelled in the por- 
trayal of marine life, 


passed through their provinces. 

Trade and Piracy 

On the sea there was always 


ground. The designs were spirals as witness the octopus the danger of piracy, and measures 
and conventionalised forms of “ weed on th?s ^ taken to secure the safety 

natural objects, especially shells unthh Museum merchant vessels. Cuslom- 

and marine creatures. One of houses were established both m 


the moNt characteristic motifs was the octopus. 

End of Knossos 


Egypt and in Crete for the commodities 
which paid duty. 

The slate of trade and intercommunication 


The palace of Knossos was destroyed by fire 
at the end of Middle Minoan 11, but it rose 
again soon afterwards in greater magnificence 
It was not the exclusive personal abode of a 
monarch and his court, but a vast communal 
building. Among the remains are the ‘‘ Corridor 
of Magazines,” and the throne, a dignified chair 
of white stone. It lasted till the beginning of 
Late Minoan 111 ; then invaders broke in, and 
sacked both town and palace w'ith such violence 
that it has lam desolate and in ruins ever since. 
Fugitives from the invasion sought refuge in 
other parts and carried with them some of the 
Minoan culture, thus prolonging for a time the 
remembrance of the island civilization. 

Cull of the Bull 

An interesting part of the culture of the 
Cretans was their fondness for sports and 
public games. “ The dancing-ground which 
Daedalus made in broad Knossos for fair- 
haired Ariadne ” has been identified with a 


in the eastern Mediterranean at this period 
must have been very much like I he conditions 
in that part of the Near East after the fall 
of Roman power until organized policing 
of the seas in the Napoleonic wars put an end 
to piracy. 

On the mainland of Greece another brilliant 
manifestation of Aegean culture began at about 
the same time, c. 1600 b.c. At Tiryns, Mycenae, 
Athens, Pylos, and elsewhere, strong cities arose 
which were in commercial contact with Crete 
but maintained their individual culture, 

Tiryns was founded on a low rocky hill 
rising out of the swamps of the plain of Argos, 
about a mile from the sea. An earlier village, 
probably inhabited by aborigines who used 
obsidian implements, crowned the hill-top ; 
the natives were ejected by the colonists, who 
made a settlement surrounded by a wall of 
mcgalithic blocks built without mortar. The 
wall was from 25 to 50 feet thick, with passages 
in the thickness. The citadel, perhaps also a 
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A CRAVE CIRCLE al Mycenae. Here in 1876 the German archacoloBist 
Heinrich Schlicmann found much treasure in the shaft-Rraves, Near by, in 
1952, a second circle containing 16 royal graves was discovered by Professor 
Papadimitrov. 


palace, contained a num- 
ber of rooms and court- 
yards, with colonnades 
and flights of steps. The 
frescoes on the walls are 
definitely Cretan in char- 
acter, particularly the 
bull-leaper, which must 
have been painted by a 
Cretan artist. The ala- 
baster frieze is of excep- 
tional interest because 
it is carved and inlaid 
with blue glass which is 
of the same date as the 
glass of Thothmes III, or 
possibly a little earlier. 

Golden Mycenae -- 
Mycenae of the Wide 
Ways - began as a small 
but strong citadel on 
a rocky inland hill. In the rock, shafts were 
dug for the burial of the Mycenaean princes. 
Here many of the wonderful golden objects were 
of Cretan workmanship. Though the technique 
IS often very fine, the 
artistic beauty cannot 
compare with similar ob- 
jects of Egyptian work ; 
the gold masks of My- 
cenae, if placed beside 
(he gold mask of Tutank- 
hamen, emphasise the 
crudeness of this early 
phase of Mycenaean an. 

The wealth of the city 
must have been immense 
as the rulers could af- 
ford to bury so great a 
mass of treasure. At 
a later date the royal 
cemetery was enclosed 
with a circular wall of 
upright slabs, possibly 
the original gravestones. 

The goldwork of Mycenae, though splendid 
in some ways, is often disappointing in tech- 
nique. Among (he 700 circular and leaf-shaped 
plates of gold found in the shaft-graves there 
are only 14 designs, repealed over and over 
again without variation. They seem to have 
been produced either by casting from moulds 
or by hammering the 
soft sheet-gold into flat 


GOLD CUPS from a 
Mycenaean tomb at 
Vaphio, near Sparta. 
The cup on the left 
shows a man ^ leading 
captive bulls. The other 
^ows a hull leaping 4 
National Museum, Athens 


moulds. The same method must have been 
used to produce the gold buttons and the strange 
ornaments in the shape of cuttlefish. The 
whole of the goldwork is therefore a study in 
mass production, by which 
the greatest display of wealth 
is effected with the least pos- 
sible cost of time and labour. 

After the shaft-grave dyn- 
asty came to an end, a new 
family of princes rose to 
power. These increased the 
area enclosed by fortifica- 
tions, and to them belongs 
the famous Lion Gate, which 
gave admission to the fort- 
ress. The gate derives its 
modern name from the sculp- 
ture of a pillar with two lions 
as supporters, which is placed 
above the entrance; the Cre- 
tan origin of the design is 
seen in the form of the pillar, 
which narrows to the base 
like its prototypes in the Labyrinth. The royal 
burials were at this period in buildings which 
arc called, from their shape, “Beehive ” tombs. 

These tombs were scattered all down the 
slopes of the hill, and in spite of their solid 
masonry and thick walls they were completely 
plundered long before any written record of 




TOMB OF AGAMEMNON. This 
mf>st niBRniKccnt and best-preserved 
of the Mycenaean beehive tombs was 
named by its discoverers the Treasury 
of Atreus. 
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Mycenae was made. Remains of the royal 
palace show that ihc walls were decorated with 
painted stucco. 

After the fall of Knossos (c. 1400 ij.c.) and 
the utter collapse of Minoan culture, caused 
perhaps by an invasion from the mainland 
Circeks, only froy remained to dispute with the 
Mycenaean Greeks of the mainland the 
supremacy of (he Aegean. The story of the 
Trojan war, possibly, tells us how a Greek 
confederacy, led by the ruler of Mycenae, broke 
the power of Troy and destroyed the city. 

Mycenae in her turn sent out colonics, which 


settled in the island of Rhodes, along the coast 
as far as Macedonia, in Cyprus, Corfu, Italy, 
and Sicily. The products of Mycenae were 
carried in trade to Hgypt, Palestine, and Syria. 
The most easily recognizable of these products 
are the small vases known as stirrup-vases from 
the shape of the handles ; they probably 
contained perfume, or some precious liquid. 

Mycenae and Tiryns fell when barbarian 
tribes from the north invaded peninsular Greece, 
and by the end of the 5th century n.r. they had 
lost all their traditional glory and had degenerated 
into small and insignilicant villages. 


LKSSON 20 

The Heyday and Fall of the Hittite Empire 


T he Egyptians’ greatest rivals at this period 
were the people known to them as Cireat 
Malti, and to us, by the Biblical version 
of their name, as the Hitliles. This people of 
Indo-Luropcan speech and high civilization 
established themselves on the Anatolian plateau 
not long after 2000 n.r., and by a gradual policy 
of conquest and annexation widened the bounds 
of their empire until by about 1400 ij.(\ most of 
Asia Minor fell under (heir sway. 

One of the greatest of their kings, Shubbilu- 
liurna, during the I4lh century n.r. succeeded 


in winning from the Hurrians mucli territory in 
North Syria which had formerly belonged to 
Mitanni, and m gaining the allegiance of the 
North Syrian cily-statcs which had hitherto 
been ^vassals of llgypt. The Amarna letters 
written to the pharaoh from these vassals show 
the success of his method of slow cncroachmcnl 
only too clearly ; one by one they deserted 
their allegiance and went over to the Hittite. 

From Ugaiit have come a great number ot 
(ablets, found in the foreign ollicc of the 
king of Ugarit, which arc diplomatic docu- 
ments from the lime, 
14th and Llih centuries 
n.r., when Ugarit was a 
dependant of the Hil- 
tites and obeyed the 
orders of “ the Sun," 
as the Hittite king 
styled himself. 

The centre of the 
1 1 tt tile homeland was a 
group of cities in nor- 
thern Anatolia, at no 
great distance from the 
Halys river, the modern 
Kizil Irmak. Their 
capital, Hattusas, was 
identified by its German 
excavators with the 
modern site Boghaz- 
kcui or Boghaz-kale. 
A succession of ex- 
cavations in the early 
20th century laid bare 
the impressive double 
wall with sculptured 
posterns which sur- 
rounded the citadel and 
made it impregnable. 
Palaces, temples, and 
other public buildings 
were found within and 



NATURAL DEFENCES OF THF HITTITE EMPIRE. On the cast the 
Hittite country was defended from Ariiienin to Cflicia by mountainous country 
of tlw kind here shown. The river is the Jihan, the classical Pyrdmus, 
possibly _ the '* Scha ” of the Hittites, in one of the gorges of the Taurus 
Mountains through which it Hows to the Mediterranean Sea near Tarsus. 


The Hittile Empire 
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UOCK r\RVING SHOWING A lliniTE CKKUVIONY. Self-por- 
trairs uC (all-hafted Hiltitcs in a mess of their open-air sancliiiiry at lastly 
Kaya near HoKlinz-keui, site of their capital, Jlattusas. Ihc carving; is 
helioed to represent a harvest dance or procession, and the cuned 
implements to he sickles. 


without these walls, and 
a considerable part of 
the city streets was ex- 
cavated. It is known 
what a Hittite house 
was like, what were the 
ordinary objects of 
domestic use ; and, 
thanks to the thou- 
sands of tablets found 
in the archives of the 
palace, much is known 
also about the social 
organization of the Hit- 
tite state, the laws that 
governed it, and the re- 
ligious and mythologi- 
cal beliefs of the people. 

It is a notable triumph 
of archaeology that so 
much has been discover- 
ed about a vigorous, 
capable, and well-organ- 
ized people whose re- 
cord, before a.d. 1 900 or 
I hereabouts, had been 
but very vaguely traced. 

'fhe Hittites were a 
military nation, basing their might on a well- 
trained infantry, on horse and light chariot 
(whose use they seem to have acquired from the 
llurrians), and on superior armour forged from 
metal ores of the Anatolian plateau. The king in 
person led his troops and received the submission 
of an enemy, often setting one of his sons to rule 
as vassal king in a conquered territory. Treaties 
drawn up with legal phiascology bound the 
vassal to aid the Hittile king in war and not to 
harbour fugitives or make separate alliances. 

The King as High Priest 

A strong sense of political responsibility 
.seems to have been a characteristic of the 
Hittite king. Although supreme head of the 
administration in all mailers, he was limited 
by tradition and religious obligations, and in 
the earlier period seems to have had a body of 
advisers whom he was bound to consult on 
certain important matters of state. There 
exists part of several codes or collections of 
laws showing how the law was constantly 
undergoing reform and revision, generally in 
the direction of greater humanity. 

Capital offences were few, and the punish- 
ment for crimes usually took the form of 
compensation of the injured party rather than 
mutilation of the offender — a comparatively 
advanced concept in which the Hittites were 
ahead of their neighbours in the Near East. 
But the slave had few rights, and the father 
held patriarchal sway over his family. 

The king was high priest of the cults of all 


the deities of the land, both those of the ruling 
class of Hittites themselves and those ancient 
local cults of the indigenous population whom 
they had conquered. Once a year he made a 
tour of all the chief temples in his realm and 
celebrated their festivals. Anatolia is a moun- 
tainous land, subject to sudden storms and 
torrential rains, and many of its deities were 
gods of vStorm and rain ; their worship was 
often performed in open-air rock sanctuaries or 
hill-lop shrines. 

The plan of a typical Hittite temple is very 
much like that of a Babylonian temple : a 
paved court, many small store rooms for the 
cult objects and offerings, and a shrine which 
held the divine statue, with an altar for offerings. 
As in Babylonia, omens and oracles played an 
important part in private and civic life. 

The Hittite Scripts 

The influence of Babylonian and Assyrian 
civilization is seen also in the literature, and in 
the fact that the Hittites, having no writing 
of their own when they entered Asia Minor, 
borrowed and adapted the cuneiform script 
for their own purposes. Another script, 
entirely diflTerenl, developed in pans of the 
Hittile domain during the second millennium ; 
this is the Hittite hieroglyphic script, still only 
partly deciphered, which continued in use in 
the slates of North Syria long after the dis- 
appearance of the Hittites as an imperial power. 

Under the slackened administration of the 
preoccupied pharaoh Akhenaten. and the 
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continued pressure of the Hittites, Syria passed 
out of Egyptian control, and by the end of the 
18th dynasty, shortly before 1300 b.c., little 
but Palestine remained of the former Egyptian 
empire. Seti I regained some territory, and 
Ramcscs II after much hard fighting succeeded 
in establishing a frontier with the Hittitc king 
Murshdish in central Syria. After a war of 
20 years, both sides were equally exhausted 
and were glad to make peace on equal terms ; 
the treaty was cemented by the betrothal of the 
pharaoh to the daughter of the new Hittite 
great king, Hattusil. 

End of the Hittitc Power 

Not long after this, perhaps about 1220 b.c., 
the records at Boghaz-kcui cease, and the cities 
of the Hittitc homeland (so archaeology reveals) 
were looted and burnt by invaders with a dif- 
ferent and less advanced stage 
of civilization ; the knowledge 
of writing v/as lost, the mighty 
cities were rebuilt only as small 
or insignificant townships, and 
the highly burnished, shapely 
pots characteristic of the empire 
were replaced by painted wares, 
it is thought that these new- 
comers were the people known 
later as the Phrygians, whose 
traditional home was Thrace, 
in eastern Europe, and who 
therefore may have crossed into 
Asia Minor over the Hellespont. 

In the historical period 
there arc many movements of 
peoples which must be regarded 
as parallel with those unrecorded 
migrations of early times that 
can be traced by archaeology 
only, with the aid of the study of material 
remains. One of these events was the move- 
ment of the sea-peoples through the eastern 
Mediterranean towards Egypt, which is re- 
corded in the Egyptian annals of the 12lh 
century n.c. and of which etfects can dimly be 
discerned in the archaeological history of the 
countries through which they passed. 

Invasions by the Sea-peoples 

After the fall of the Hittite empire and the 
collapse of Egyptian control in Syria and 
Palestine (under the pharaoh Merenptah) 
Egyptian troops were fully engaged in the west, 
and after his death the country was distracted 
hy civil war; the eastern Mediterranean lands 
were in a turbulent condition. The story of 
the siege of Troy may echo movements of 
migration across the Aegean, and the Egyptian 
records reveal how the Peoples of the Sea 
combined for conquest and plunder. Peleset, 
Denen. and Sherden are among the nations 


named ; from their islands and coast they 
moved down towards Egypt, which had never 
been plundered and was consequently the 
richest country of the ancient world. 

Victories of Rameses III 

Passing through Asia Minor, the horde of 
sea-peoples turned south through Syria. 
Ugarit and other cities fell before them, never 
to rise again. It was a migration rather than 
a war of aggression. Whole tribes were on 
the move, bringing their women and children 
and all their possessions in carts. It was like 
a swarm of locusts. The fighting men captured 
the land fortresses, and the warships seized and 
plundered the coast towns ; no nation or 
citadel could stand against them. [ 

Fortunately an able pharaoh, Ramcscs Ill,l 
now sat on the throne. Battle was joined on\ 
land and sea, and Egypt was\ 
victorious. 

The disappointed invaders 
united with the western tribes 
and attacked on the Libyan 
frontier, but without success. 
But though Rameses Hi raided 
Syria and brought back much 
plunder, Egypt’s resources had 
been overstrained in the 
struggle for life ; her Asiatic 
empire was never won back. 

The records and sculptures 
in the temple of Ramcscs HI at 
Medinet-habu reveal much 
about the culture of the peoples 
who attacked Egypt. Foremost 
among the enemy were the 
Peleset, whom we know as 
the Philistines, with their high 
feather-crowns which hid the 
helmet, fastened with a leather strap under 
the chin. They wore a protective corslet 
covering the whole body, but leaving the arms 
free. Their weapons were short two-edged 
swords, and they carried round shields. 

Their galleys were equipped with rams at 
the prow, and at bow and stern there was a 
high protective bulwark. The Egyptian crews 
were armed with bows and arrows, spears, 
and maces ; at the summit of Egyptian ships 
was a fighting top, from which a slinger cast 
his missiles. A weapon used with deadly effect 
was the grappling hook, of which four tied 
together are shown as having been thrown at, 
and entangled in, the sail of a Philistine craft 
which they are tearing to ribbons. Metal 
helmets seem to have been worn by the other 
invaders. Their weapons and armour were 
of bronze, and their short sword was the slash- 
ing sword of central Europe, probably intro- 
duced into the eastern Mediterranean by the 
tribes who destroyed Mycenae. 



WAKKIOK OF THE 
PELESET. PromiiKMit 
among bca-peoples were 
the Peleset or Philistines, 
probably Cretan in origin. 
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The Iron Age 


T he Iron Age was ushered in with wars, 
general unrest, and redistribution of 
power, until conditions were adjusted 
and became stabilised. 

It is difficult to understand why so compli- 
cated a process as bronze-making should have 
preceded the simpler method of working iron. 
Probably it was because of the comparative 
rarity of the ore. A little iron was always in 
use in Egypt from the Gerzean period onwards, 
but it was not a steady industry, and most of 
the iron seems to have been meteoric. In the 
same way, iron was used in Crete as early as 
Middle Minoan II, but it is very rare before the 
12th century u.c. The use of iron among ihe 
Hittites seems to have begun rather earlier 
than in Crete. The Dorian invasion brought 
iron into Greece, and with it came geometric 
designs on pottery. Iron ousted bronze gradu- 
ally. In the Iliad the Achaeans wore bronze 
armour and fought with bronze weapons, 
though iron was coming into use for agri- 
cultural and house- 
hold purposes. 

In Mycenae iron 
was still suffici- 
ently rare to be 
considered fit for 
jewelry. To Egypt 
iron came from 
Syria as a costly 
gift to the phar- 
aohs, and Tutan- 
khamen possessed 
a dagger with an iron blade. In Palestine the 
earliest known iron was found in a Philistine grave 
excavated at Tell Fara, dating from the 15th 
century b.c. At that time the Israelites were just 
emerging from their Bronze Age, but 200 years 
later the Philistines still kept the traffic in metal 
in their own hands, and the Israelites were not 
permitted to sharpen, much less to make, their 
metal implements ; “ there was no smith found 
throughout all the land of Israel ... All the 
Israelites went down to the Philistines to sharpen 
every man his share, and his coulter, and his 
axe, and his mattock ” (I Sam. xiii, 19, 20). 


was a string of trading centres, of which the 
latest was Qarthhadasht, the New Town, 
known to us as Carthage. This city came into 
existence about the end of the 9th century b.c., 
when the Phoenicians had already made settle- 
ments in the islands of Sardinia, Malta, Sicily, 
and Iviza. It was in Sicily that the Greek 
colonial settlements and Phoenician trading 
posts first came into contact ; their relations 
appear to have been unfriendly from the first. 

The Rise of Carthage 

When Tyre collapsed, Carthage rose and 
established herself as the chief trading power 
in the Mediterranean. It was not an altogether 
peaceful rise, but she succeeded in driving, 
with the help of her Etruscan allies, the Greek 
colonies out of Sicily and the Greek shipping 
off the seas. Phoenician sailors circum- 
navigated Africa, the expedition being under- 
taken at the instigation and expense of Pharaoh 
Necho of Egypt. They started from the Red 

Sea and returned 
by way of Gibral- 
tar. 

Carthage never 
developed a civili- 
zation of her own, 
although she was 
the means of 
developing it in 
other lands. She 
was entirely a 
tradingpower,and 
held the whole of the carrying trade in the 
Mediterranean. All Carthaginian objects, 
whether found actually at Carthage or at her 
trading centres, show that her workmen were 
copyists without originality. 

Her army was composed of foreign mer- 
cenaries officered by the citizens of the country. 
Her religion seems to have been copied equally 
from Tyre and from Egypt. To Tyre the Car- 
thaginians yearly sent envoys to take part in the 
worship of Melkart, the great god of Tyre ; 
and the greater number of amulets and figures 
of gods show Egyptian influence. 



TUTANKHAMEN'S IKON-BLADED DAGGER. An 


early instance of iron for wcaponf^ in place of bronze is one 
of the daggers of Tutankhamen (reigned c. 1358-1353 B.C.). 
The haft is of jewel-encrusted gold with a crystal knob. 

From tlowarci Carter, " Tomb of Tutankhamen" 


Phoenician Trade 

The immense importance of Phoenician 
trade during the Iron Age is one of the chief 
features of the period. Tyre and Sidon had 
trading posts on the African shore of the 
Mediterranean by 1100 b.c., and their ships 
plied the Eastern Mediterranean and the Red 
Sea. Cyprus had Phoenician Colonies early 
in the Iron Age, 

All along the coast of north Africa there 


Iron Age in Europe 

In Europe the Iron Age is divided into two 
parts. The earlier is called the Hallstatt 
period, from the famous cemetery in Austrian 
Tirol where this civilization was first studied ; 
the second part, which is known as La T^ne, 
from the Celtic settlement on Lake Neuchatel, 
is subdivided into four sections. The beginning 
of the Iron Age saw the first spread of the 
Celtic peoples, and in the La Tene period the 
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CKEEK ANI)( AR I IIA(;iNIAN AKI'. 1 he ( arlliiiKinians 
wcri‘ copyists rather tliaii creators. Compare the crudely 
fashioned dancing (•irl (riKhl), of Carthaginian workmanship, 
strongly siiKii'cstive of (*reciari influence, with the beautifully 
modelled Creek lUite-playtT (left). 

I rttni Musi e linieciic F Icioux, Vans 


C'elts wcic the chief power in continental 
Europe. They were hardly a nation, but 
consisted of lubes inoic oi less closely allied, 
who acted soniclinies in concert, sometimes 
alone ; the real bond among them was a 
common language 

They are first located in central Europe, 
especially in south-west Gerniany, whence 
they migrated in successive waves in every 
direction, reaching Britain in the west, Greece 
and Asia Minor in the east, and renctraling 
southward into Italy The civili/alion of the 
Mallslatt II period (beginning about 700 u.c.) 
was carried in their early migrations, and the 
spread of the La 7cnc culture (beginning about 
500 li.c.) was also due to them. 

\\'eslwar(i Migration 

European civilization was profoundly affected 
by the coming of iron. I or unlike copper and 
tin, iron ore is to be found nearly everywhere ; 
therefore it is comparatively cheap and many 
more people could afford to own iron tools 
than ever owned bronze. This resulted in 
increased felling of forests, increased agricultural 
pioductivily, and a rapidly c.xpanding popu- 
lation. 

The demand for fresh acres, combined with a 
deterioration of the climate which made some 
areas less productive, led to uniest and com- 
petition for the more fertile soils. Thus whole 
tribes were dispossessed and there was a general 


westward migration from central Europe, 
the Rhineland, and northern France. 
Waves of such migrants were arriving 
in Britain from 500 n.c\ onwards. 

The first arrivals seem to have settled 
down to a peaceful life in small farm- 
steads, such as have been found at All 
Canning’s Cross and Little Woodbury 
in Wiltshire, and on Plumpton Plain in 
Sussex. But before long so many more 
people had come from across the 
Channel that small-scale warfare and 
raids became common ; and many tribes 
found it necessary to construct for them- 
selves hill-top forts, protected by deep 
ditches with high ramparts inside. Most 
of these were not permanently inhabited,' 
but were used as refuges in times of 
danger. 

The Three Ages 

This first phase in Britain is known as 
li on Age A, and the culture of the people 
is derived from the Hallstatt culture of 
central Europe. This connexion is 
shown most clearly by the shapes of 
their pots, for otherwise ihcir 
possessions were few and poor. No 
Iron Age A cemeteries arc known, 
although a few isolated burials have 
been found. 

from the 3rd century B.c. new groups began 
to arrive in the south and in east Yorkshire, 
both coming originally from the Marne district 
of northern France. Their culture was that of 
La Tcnc on the Contmcnl, and their period is 
referred to as Iron Age b in Britain. (This 
culture did not entirely supplant that of Iron 
Age A, which continued to flourish in inland 
districts.) The b people in Yorkshire are best 
known from their rich cemeteries, one at Arras 
and another near Diilfield kaown as the Danes' 
Graves. 

C hariots and Slings 

Here are found the chariot-burials of chief- 
tains, with the bronze trappings of their war- 
chariols. Their wives were buried with costly 
ornaments such as coral-ornamented pms. In 
the graves of retainers were put plain pots, each 
containing a leg of pork. In the south the 
Iron Age b people are known only from settle- 
ments. In some instances they took over and 
strengthened the defences of existing hill-forts. 
At Maiden Castle in Dorset the number of 
ramparts was increased, and several hoards of 
sling-stoncs belonging to this period were found. 
It seems, therefore, that the sling was then the 
main offensive weapon. 

In about 100 b.c., Cornwall was entered by 
groups who came originally from north- 
western Spain. They built forts with stone 



1169 


The Iron Age 


ramparts, and small villages of stone houses, 
each with a central courtyard. Some 50 years 
later began the history of the famous lake- 
villages of Glastonbury and Mearc in Somerset. 
These villages were built over an area that was 
then a marshy lake and the round, one- 
roomed huts stood on platforms formed of 
brushwood and clay. 

Contact with dry land (with its cultivated 
fields, and cattle) was maintained 
by boat. These villages were busy 
centres of industry and trade. 

Attractively decorated pots were 
exported as far alield as Dorset, 
and there may also heave been 
trade in cloth, iron tools, and 
such things as small bowls made 
of sheet bronze. 

The latest Iron Age n arrivals 
(led from France to escape the 
Roman occupation of Gaul, 

During this occupation began the 
last period of Iron Age Britain, 
that known as c, and it is marked 
by the coming of the Belgae — 

Gauls of mixed Celtic and Ger- 
manic ancestry. The Belgae, like 
the A and ii peoples, came in 
successive waves of migration. 

The lirst of these, the Catu- 
vellauni, arrived about 75 n.c,, 
settled lirst in Kent, and then 
extended their territory to Hert- 
fordshire, where under Cassivel- 
launus (the lirst inhabitant of 
Britain whose name is known) they established 
a stronghold at Wheathampstead. This was 
stormed by Caesar in the second of his raids, 
55 54 B.c' , and Cassivellaunus was forced to 
come to terms with the Romans. After Caesar's 
withdrawal Britain remained free for still 
another 97 years. The capital of the Catu- 


vellauni was subsequently established first at 
Prac Wood, St. Albans, and later at Camulo- 
dunum (Colchester), in the time of Cunobclin. 

In about 50 b . c . another Belgic tribe, the 
Atrebates, under their king Commius, fled from 
Roman Gaul, entered by the south coast, and 
spread westwards. The Belgae brought with 
them many of the elements of Roman civiliza- 
tion ; coinage (from which comes much of the 
present knowledge of the names 
of tribes and their kings), the 
potter's wheel, and a taste for 
wine and other luxuries which 
had to be imported from the 
Continent. The wealth which 
enabled them to alford these 
things was due to improved 
farming methods ; they had heavy 
ploughs suitable for tilling the 
clay soils, such as that of Hert- 
fordshire, which all earlier peoples 
had avoided. The prehistoric 
period of Britain ended in 43 a.d., 
when under the Emperor Claudius 
it was taken over as a province of 
the Roman empire. 

The highly developed artistic 
traditions of the Continental La 
Tone culture were brought to 
Britain by the Iron Age b people 
and the Belgae, and here a native 
style developed which made use 
of delicate curvilinear designs. 
Such designs appear on bronze 
mirrors, scabbards, and horse- 
trappings ; the chariot fitments were often 

enamelled. The While Horse, cut into the 

chalk of the Berkshire downs above Uflington, 

is stylised in the same manner as the horses on 
some Belgic coins ; for this reason the White 
Horse can be dated with some certainty to the 
last years of prehistoric Britain. 



Ci:i/1 1C MIRROR, 
rhis beautifully engraved 
bronze mirror-buck, with 
red enamel bead decora- 
tions in the handle, was 
found in Gloucestershire. 


LESSON 22 

The Military Might of Assyria 


T hi- king lists of the Assyrians preserved a 
memory of a time when they were ruled 
by “ kings who lived in tents." Their 
original home is not known, but it is thought 
that they migrated from somewhere m the 
Syrian de.sert, or perhaps Arabia it.sclf, at a 
comparatively early period in the history of the 
Land of the Two Rivers, and were akin to the 
Akkadians, whose language that of Assyria 
closely resembles. 

Excavations on the site of their first capital, 
Asshur, the modern Qal’at Shergat on the 
Tigris, have shpwn that during the 3rd millen- 
nium B.c. its inhabitants enioyed a civilization 


differing in no essential features from that of 
the Sumerian south. Asshur was within the 
orbit of the 3rd Dynasty of Ur, and it was not 
until the period of the confused rivalries 
preceding the Hammurabi age (yee Lesson 15) 
that the first Assyrian warrior-king set out to 
extend the bounds of his kingdom to include 
the more northerly parts of Iraq, for a lime also 
advancing towards the bend of the Euphrates to 
the south and west. 

During the subsequent centuries able kings 
.set up from time to time an ephemeral empire 
stretching across to the shores of the Medi- 
terranean. In the 14tb century b.c. a king of 
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Assyria wrote on equal terms to his brothers 
the kings of the great powers of the Near East. 
It was not till the 9th century that the Assyrian 
army began the final inexorable drive to north, 
south, east, and west which gradually swallowed 
up country after country until almost the whole 
of the civilized world was paying tribute to 
Nineveh and supplying slave labour to build 
her vast palaces. 

Assyria’s Conquering Army 
From small beginnings as national militia, 
the Assyrian army became, over the centuries, 
the greatest fighting force in the ancient world, 
a professional body kept in training by annual 
campaigns and schooled to fight with equal 
efficiency in precipitous mountain terrain and 


to drive the chariot so that it could be used 
while in motion. 

At first the chariots were clumsy affairs with 
six-spoked wheels ; later they became higher and 
lighter. A third force, the cavalry, was 
introduced late in Assyrian history, perhaps 
when a sturdier breed of horse had evolved, 
capable of carrying an armed man. One of the 
great legacies of the Assyrians to the classical 
and medieval world was their development of 
siege warfare. Against strongly fortified walled 
cities such as those of the Aramaean Syrians 
and Elamite Persians, they used every kind of 
assault tactics. 

Sappers are shown mining the walls, different 
kinds of battering rams, towers, and other siegi^ 
engines are applied to them, and archers rain\ 



DETAILS OF ASSYRIAN ARMY ORGANI^IATION. These slabs portray in careful detail the 
activities of camp life in one of the Assyrian campaigns. On the left, army cooks are preparing 
food in a wcILctiuipped held kitchen. On the right, horses are being groomed and watered. 


in the parched desert. Reliefs found by 
excavators in the palaces of Nimrud, Khorsabad, 
and Nineveh have as their most frequent theme 
the battles and triumphs of the royal builders, 
and from these reliefs a great deal has been 
learnt about the tactics and armament of the 
Assyrian soldiery. 

Field and Siege Tactics 
The main attacking force comprised the bow- 
men of the infantry, protected by soldiers with 
shield and lance ; coals of mail and helmets 
were worn. Among the auxiliaries, slingers, 
and others carrying a variety of weapons such 
as clubs, axes, daggers, and swords, are seen. 
The chariotry also fought in pairs, one man 
discharging his arrows while the other held a 
shield over him ; later a third rider was added, 


their arrows into the city under cover of a 
.screen of shields. The investment of a city 
was followed by the erection of huge earth 
ramps against the defences, and few were the 
cities which could withstand this formidable 
attack. 

Administration and Trade 

Once conquered, each country was incor- 
porated, to a greater or lesser degree, into the 
Assyrian empire and became a part of the 
greatest political unit the world had yet known. 
Governors in the provinces kept in touch with 
the central administration and sent and received 
frequent reports ; some of their correspondence 
addressed to the Sargonid kings of Assyria has 
been found among the tablets of the royal 
libraries where it had been filed. 
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A system of roads and a rapid courier service 
linked the outermost parts of the empire with 
the capital, and these roads were of service 
alike to the armies which patrolled their 
territory and to the merchants, who travelled 
in ease and safety. Trade was further facili- 
tated by the spread of Aramaic as the language 
of international intercourse. 

Although of a warlike temper, the Assyrians 
were no ascetics. They enjoyed the luxury 
which wealth, in the form of the rich tribute 
which annually flowed into the coffers of the 
conqueror, brought to 
them. The arts of peace 
flourished, and relief 
sculpture, embroidery, 
metalwork, jewelry, ivory 
carving, and gem en- 
graving, attained a high 
level. 

The houses of even 
modest citizens of the 
Assyrian capital were 
equipped with an excel- 
lent drainage system, 
and were of several 
rooms. The palaces of 
the kings and of their 
chief olficials were of 
considerable magnifi- 
cence, being decorated 
with huge sculptured 
magical figures and fine 
series of reliefs depicting 
the king’s triumphs and pleasures. Some of 
these palaces have been excavated, notably 
those at Nimrud, the ancient Calah or Kalkhu, 
at Nineveh, at Khorsabad, and at Asshur. 

The king of Assyria was not only the leader 
in war and the religious leader of the com- 
munity : he was expected to provide for the 
welfare of his subjects. Several of the Assyrian 
kings relate their care to promote agriculture, 
to improve the water supply, and to introduce 
new methods and new crops into the country. 
Huge irrigation works involving the digging 
of new canals, the building of aqueducts, and 
even the damming of rivers were undertaken 
by these energetic kings. 


In the parks and market-gardens thus created, 
they planted foreign trees and flowering shrubs 
which they had encountered on their campaigns. 
Sennacherib describes how he introduced the 
cultivation of cotton, “ the wool that grows on 
trees ” into his capital. Much of Assyrian 
civilization was derived from Babylonia, but 
much also was due to their own genius ; and 
Persia in her turn inherited from Assyria. 

Outside the bounds of the Assyrian empire 
there were formidable rivals to check her 
advance and even threaten her borders. Her 
northerly neighbour, 
Urartu, the country 
around the mountains 
of Ararat and Lake Van, 
constituted a constant 
menace to the northern 
frontier of Assyria, and 
even at one time con- 
quered much of North 
Syria, and cut her off 
from the metal trade 
with Anatolia. 

Urartian metal-work 
is among the finest 
known from the ancient 
world. Tt was exported 
to the Aegean, and even 
to Etruria and farther 
west. Their rock-cut cita- 
dels. irrigation channels, 
and gigantic masonry 
bear witness to a high 
level of civilization. In Asia Minor, the 
Phrygians, whom the Assyrians knew as 
Mushki (Greek Moschoi), had taken over the 
hegemony once held by the Hittites and dis- 
puted the western frontier of Anatolia with the 
Assyrians. Their rock-tombs with elaborate 
carved facades, their large tumuli and rich 
grave-goods, bear witness to the wealth of king 
“ Midas,” whom the Assyrians knew as Mita, 
king of Mushki. 

To the East of Assyria a third rival power 
was growing — the M^cs, a people of Indo- 
European speech, migrating from Europe at a 
date unknown, were building up their kingdom 
on the Persian plateau around the Caspian Sea. 



ASSYRIAN INFANTRY. Infantrymen of 
the army of Sennacherib (ruled from 705 to 
681 ITC.), of the type fvhich captured Sidun, 
had to retire before Jerusalem, and in 689 
destroyed Babylon. 


LESSON 23 

Greeks and Persians : Clash of East and West 


D uring the last century of Assyrian rule 
great movements of peoples had been 
taking place, while in south-eastern 
Europe simple Bronze Age village settlements 
were developing into the city-states of Greece 
and Etruria. Phoenician ships were vying with 
Greek in the coMnisation of the Mediterranean 
seaboard, and the map of the civilized world was 


undergoing ethnic changes of momentous 
portent. 

From the Russian steppes, advancing over 
the Caucasus, came wild nomadic horse- 
breeders with their wagons, the scalp-hunting 
Cimmerians, and their kinsmen, the Scythians. 
They put an end to the kingdoms of Urartu and 
Phrygia, and for a time penetrated far across 
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Asia Minor, Ihrcatcning even the powerful and 
wealthy kingdom of Lydia on the western 
seaboard. To the east, the Medes were 
gaining ground, had found unity under a king, 
and had learnt military methods from their 
Urartian neighbours. Implacable enemies in 
the shape of the Chaldaean Babylonians, long 
oppressed but resilient in resistance, faced 
Assyria to the south. 

Assyrian Empire Overthrown 

M length the blow fell. Scythians, Medes, 
and Chaldacans combined to bring about the 
over throw of the Assyrian empire, and m 612 
Nineveh succumbed to their combined attack. 
The empire was divided between the conciuerors. 

To the Babylonians, under their Chaldaean 
king Nabopolassar, fell Syria and Palestine, 
Arabia, and the Persian Gulf. A new and 
brilliant period of prosperity began, a period 
now called the 
Neo-Baby Ionian 
Age. The great city 
cjf Babylon, the 
ancient capital des- 
troyed by the As- 
syrian conquerors, 
was now rebuilt on 
a far grander scale 
than ever before. 

The German arch- 
aeologist Kolde- 
wey and his assis- 
tants, excavating 
the site before the 
Fust Woild War, 
were able to re- 
construct in imagi- 
nation. from the 
toweling remains 
of palaces and 
temples, the net- 
work of ramparts 
and canals, mirch 
(’if the ancient as- 
pect of this noble city, later to be the marvel of 
Greek travellers. 

Babylonia has no stone, so the city was built 
almost entirely of brick. Gl.izcd and moulded 
tiles decorated the fa(;ades of its temples and 
the great gateways that flanked the processional 
way dow'ii which images of the gods were borne 
at festivals. Little is now left of the huge 
?iggurat, or temple tower, v/hich legend as- 
sociated with the Babel ” of tongues. And 
the site of the li*mging Gardens which King 
Ncbuchadne/zar built to solace his Median 
queen, homesick for her mountains, is disputed. 
But enough remains to show that at this time 
Babylon was a city without rival in the world. 

No Median site of consequence has yet been 
explored by the excavator s spade ; and the 


capital, Ecbatana, lies under the modern Persian 
town of Hamadan. Therefore little is known of 
Median civilization. Scholars rely on Herodotus 
for most of the present knowledge of the 
country's history. The Median empire lasted 
for only three generations before their vassals 
and kinsfolk, the Persians, rebelled and took over 
the conduct of affairs. 

Cyrus the Persian 

Cyrus, the warrior king, descendant of 
Achaemencs, and one of the great figures of 
history, has left few monuments, and only scanty 
remains survive of his palace at Pasargadae. 
His greatest monument was the Persian empiie 
itself, for it was almost certainly he who laid the 
foundations of that vast imperial organization,! 
later revised and elaborated by Darius the 
Great, which found no rival in the ancient 
world until the days of the Roman empiie. 

Cyrus conquered 
territory from Ly- 
dia to Afghanistan, 
from the Euxine to 
the Arabian Sea. 
Cambyses, his son, 
added Egypt, At 
Its greatest extent, 
under Dariu.s, the 
Persian empire 
extended from 
Thrace in Europe 
across to the valley 
of the Indus, and 
from the Caucasus 
to Ethiopia. These 
vast territories 
wcic governed for 
the CJreat King 
by 20 governors, 
called satraps, 
often princes of 
the royal house, 
who maintained 
communication 
with the central administration along the 

magnificent roads which ran from end to end 
of the empire, and with a courier system based 
on, but much better organized than, the old 
Assyrian system. 

The satrapal system worked well so long as 
the satraps were loyal and a strong hand held 

the reins. But the huge distances which 

separated outlying provinces from the capital 
at Susa or Babylon meant the inevitable rise, in 
times of weakened control, of quasi-independent 
princes, living like hereditary kings in their own 
provinces, and paying no more than lip-service 
to authority. Rebellion was constantly having 
to be crushed ; some provinces broke away ; 
and the disintegration of the empire had begun 
long before the Battle of Issus. 



jur SLJIMH)S1I> lOMB OF C VHCJS, The limt-slonc 
liuildiiiK at Pasargadae, which preceded Persepolis us the 
capitnl of ancient l*ersia, is believed to be the lomh of C'yrus 
the Greut. t he r(iin.s of the city stand near the modern 
town of Murghab. 

From DivuhifoY. “ L' 4rt antiqin' cn Pi tM' " 
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The greatest monument which Achacmenid 
Persian builders have left to the civilized world 
is the palace, or rather series of palaces, on the 
rock platform at Pcisepolis. The graceful 
pillars, crowned with carved foliage or bull's 
head capitals, have been the admiration of 
travellers in this desolate plain throughout the 
centuries. Excavations have uncovered the 
carved terraces with their wonderful pro- 
cessions of Medes and Persians who made up 
the royal bodyguard, of the officials of the 
Achaemenid court, and of embassies from 
conquered nations bringing their tribute to the 
Great King. 

The palace of Darius the Great at Susa con- 
tained large panels in delicate- 
ly coloured glazed tiles, each 
depicting a warrior, and these 
arc now among the glories of 
the Louvre museum in Paris. 

The sculptors of Persepolis, 

Pasargadac, and Susa learnt 
much from Babylonia and 
Assyria and something fiom 
I'.gypt. It IS known that the 
Achaemenid kings obtained 
craftsmen from Toni a and 
Lydia, Phoenician ivory 
workers and embroiderers, 

Babylonian tile-rnakcrs, and 
Armenian metal-workers, to 
fashion their palace furniture. 

Elements of Persian Art 

Persian art contains ele- 
ments from the civilizations of 
all the ancient countries of the 
Near Cast, But it is not 
merely derivative; it contains 
a freshness and beauty of its 
own. Persian art may have 
learnt from the Greeks, but 
Greece certainly also learnt 
from Persia, and Oriental 
influences are strong in 
Greek art of the 6th and 5th 
centuries h.c. The legacy 
of Achaemenid metalwork to 
the Sassanian age, and so to the Islamic world, 
has been considerable, and Persian and Byzan- 
tine influences mingled in much that the western 
world admired and copied. 

Conflict of Two Worlds 

It was on the coast of Ionia that the two 
worlds, European and Oriental, came into 
conflict. The cities of Ionia — Miletus, Ephesus, 
Halicarnassus, and the rest— were colonised 
early from the Greek mainland, and here, in 


contact with the rich Orientalised civilization of 
Lydia, many of the early experiments in Greek 
literature and science had taken place, lonians 
had led the way in the colonisation of the west, 
and they had been responsible for the introduc- 
tion of those two great promoters of commerce 
— coinage and an alphabetic script adapted 
from the old alp/ia~hcfa of Phoenicia whose 
history goes back to inscriptions of the 2nd 
niillcnium b.(\ 

Persian rule was in some ways welcomed by 
the conquered. Certainly there were economic 
advantages to be gained by co-opcralion with 
the satrap, and protection was assured against 
piracy, civil disturbance, and the aggression of 
neighbours. The Persians 
were tolerant, and encour- 
aged the religion, customs, 
and local institutions of their 
subject peoples. But a tierce 
desire for freedom— that 
stubborn individualism which 
prevented the Greek city 
states from ever uniting into 
a great kingdom or building 
an empire— led the lonians to 
revolt. Their six-yearssiruggle 
ended in tragedy and led 
Darius to attempt the con- 
quest of Greece itself ; over 
the Hellespont bridge came 
the first great Oriental army 
to invade Europe. 

Hoplites on the March 

It is idle to speculate 
what changes in the history 
of our civilization might have 
resulted had the Persian army 
been successful, had the 
Battle of Salamis, at a critical 
moment, turned in favour of 
Xerxes. As it was, Persia 
continued to play a signifl- 
cant part in the political 
history of Greece and, in 
the end, invited nemesis in 
the shape of the avenging 
Alexander. Greek hoplites marched over the 
plains where Babylonian, Assyrian, and Persian 
armies had once, long ago. “ swarmed like 
locusts.” Greek and Persian, European and 
Oriental elements, became fused in that brilliant 
civilization which is called Hellenistic : the 
civilization to which the Roman genius added 
little but the ability to absorb it and the 
very efficient organization that enabled them to 
carry it with them into the farthest parts of 
their empire. 



ATHKNIAN SOLDIER. Memorial 
sculpture from a tomb. The heavily 
armed Athenian infantry were chiefly 
responsible for the great victory at 
Marathon. 


1174 


Archaeology 


LESSON 24 

Rome^the Distributor of Culture 


T he great claim which the Roman empire 
has on the respect of all archaeologists 
is that it took the best from the civiliza- 
tions of the earlier periods of Europe, Asia, 
and Egypt, and carried the complex through the 
known world. 

The Romans' method of doing this was 
entirely their own. 

Underlying the whole of their policy towards 
the countries they ruled was the determination 
to be supreme. They allowed no political or 
other associations within their dominions ; the 
allegiance of subjects was due to Rome alone, 
and Roman rulers tolerated no breach in that 
allegiance. But the privilege of citizenship 
could be granted where Rome wished. Under 
the republic, to some of the Italians Rome gave 
full citizenship (so long at least as the citizen 
body needed recruits), to others partial citizen- 
ship, to others a smaller share of privilege, to 
all a certain measure of local self-government, 
always as the occasion and Rome's welfare 
directed. 

Two Centuries of Single Rule 

Under the empire this policy was continued 
among the provinces ; towns as well as 
individuals weie admitted to the honour, till 
Rome had bound most of Europe into a single 
unit and reigned unchallenged over it. 

This position was held in all its splendour for 
two centuries ; then the inevitable change set 
in. The frontiers, continually menaced by 
barbarian tribes, leciuired larger and larger 
armies, and Rome, as the central authority, 
began to lose ground, till finally it was possible 
for the Praetorian guards to murder the emperor 
and put up the empire to auction. Then came 
an alteration in the government : the empire 
was divided into two parts, with an emperor and 


a capital city in each, Rome still retaining its 
former hold on the West while Constantinople 
ruled the East. 

In the West the government was subdivided 
into “ dioceses,” probably following old tribal 
divisions. The force of tradition was such that 
the empire survived invasion after invasion from 
the Germanic barbarians and from the Scythic 
Huns. No emperor ruled in the West after the 
end of the fifth century, but Rome of the East; 
was still a power to reckon with. 

Romanisalion of Provinces 

The effect of Rome on the outlying provinces 
was almost as great as on those nearer the centre 
of government, liverywherc Rome followed 
the example first set by the Persian empire and 
made good roads and ensured the safety of 
travellers; for the Romans realized, as Persia 
had done, that easy and safe communication 
between countries is the basis of all advance ; 
the high road of commerce is the high road of 
civilization. 

The Romans displayed genius for colonial 
government in all parts of the empire, educating 
subjects to look to Rome as the giver of all 
gifts, and romanising as far as possible the 
barbarian tribes within the imperial pale. 
Everywhere the barbarian nobles and chiefs 
modelled themselves on Rome. They built 
towns with a suite of public buildings — market- 
place, town hall, and baths, also an amphi- 
theatre outside the walls. 

They built villas in Roman style with tessel- 
lated pavements. They imported Roman pro- 
ducts and tried to make their own manufactures 
resemble Roman goods. They incoi*porated 
Latin into their language, introduced Roman 
customs and Roman ways into their daily life, 
and adopted Roman styles of dress in preference 
to their own. Only in matters such 
as marriage rites and the methods of 
disposal of the dead did the provinces 
retain their ancient ways. 

Intercommunication was safe, but 
that safety brought with it other 
dangers. The mineral wealth of the 
provinces was often exploited by 
speculators ; and foreigners, greedy 
of riches, often poured into a new 
province in hope of making their for- 
tunes. Spain, as has always been the 
case from the beginning of the Bronze 
Age, produced gold and copper, wine 
and oil, and by reason of its natural 
wealth was one of the richest and 
most important of the provinces ; it 



ROMAN PROVINCIAL BANKER. Wherever Roman 
eoloiiKation extended, capitalistic development followed and the 
banker became u familiar hsurc. Here is one, with Roman 
clerks, receiving payment from Celtic* peasants (Moselle region). 

Ircvcs Museum 
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IMITATION ARREHNE POTTERY. The decorated terra- 
cotta bowl (left) was cast ia red clay In the mould (right). The 
bowl was then highly glazed and polished, giving a close Imitation 
of metal work. 

British Museum 


also did a thriving trade in steel 
blades, and linen and woollen tex- 
tiles. Flour from the Balearic Islands 
came much into favour with the 
epicures of Rome. 

The chief industries of Gaul were 
textiles, but there was quite a large 
output of pottery in imitation of 
the fine red Arretinc ware. This 
imitation, often called Samian pot- 
tery, is characterised by a brilliant 
polished slip of a sealing-wax red 
colour. The bowls of this material 
were cast in a mould and were decor- 
ated with wreaths and cupids in the 
approved Roman style. The imitation 
ware was carried all over the pro- 
vinces and was even taken to Italy ; it is found 
on Roman sites in all countries of the old empire. 

Britain’s minerals were not so important as 
those of Spain, for zinc instead of tin was 
used by the Roman metal-founders for alloying 
copper, the mixture producing brass, not bronze. 
Enamels still continued to be made, but Britain’s 
chief exports were hides, corn, and textiles. 
Roman Germany, being on the border of the 
empire, did a large carrying trade of Roman 
products to the barbarians, and manufactured 
pottery, glass, and brass, all for export to the 
more distant provinces. 

The trade of Rome on the east went as far as 
southern India and Ceylon, with which countries 
there was steady and regular communication, the 
imports being cotton, spices, and other Oriental 
luxuries. This trade passed across Egypt, with 
the result that Alexandria was as important 
under Rome as under the Ptolcmys. Rome 
even sent an embassy to China, probably in 
connexion with the overland silk trade. One of 
the most lucrative of all the trades was the traffic 
in slaves, which was carried on with all countries 
throughout the known world. 

A modern practice, first begun under the 
Romans, was the fashion of visiting interesting 
or beautiful places ; this tourist traffic was in 
full swing in the 2nd century. Greece owed its 
prosperity to the tourists, Mediterranean cruises 
were very popular, and a journey up the Nile be- 
came fashionable after Hadrian’s visit to Egypt. 

Religion in the Empire 

Rome was very tolerant of the religions of 
other countries ; her provincials could worship 
as they chose. The persecution of the Christians 
was due not to hatred of their religion but to 
their refusal to acknowledge the supremacy of 
the emperor in the usual manner by burning 
incense before his statue. This was to the 
Romans a form of high treason, a political, not 
a religious, offence. 

The eastern part of the empire became 
officially Christian under Constantine in the 


4th century, and not long afterwards the West 
abandoned paganism. In the West the Roman 
legions had brought the worship of the soldiers’ 
god, Mithras, to all parts of the empire ; when 
Christianity was established as the official 
religion, it was carried far and wide and super- 
seded, at least on the surface, the old pagan 
cults wherever Rome's power prevailed. 

The Byzantine period begins after the 
accession of the emperor Constantine (306-337), 
when he laid the foundations of his new capital 
on the Bosporus in the year 324, Its history is 
largely the history of the Christian Church in 
the East, and the objects which remain are 
chiefly of religious significance or definitely 
Christian, because Byzantine art advanced along 
purely religious lines. 

The Thousand Years of Byzantium 

The wealth of Byzantium brought traders 
from all parts, and pilgrims passing to and from 
the holy places carried Byzantine influence to 
distant countries, so that bronze vessels of 
Coptic type from Egypt arc found in Anglo- 
Saxon cemeteries, Ceramics, ivory carving, 
and woven and embroidered textiles all show a 
growing Orientalising influence. 

From the accession of Constantine till the 
Muslim invasion the history of the Mediter- 
ranean is one of continual warfare. In the west 
the great empire of Rome collapsed under the 
continued attacks of barbarians ; Goths, 
Huns, and Persians were pushing in, and many 
of the outlying provinces were lost. Towards 
the end of the 5th century the last emperor of 
Rome was deposed, and the centre of govern- 
ment in the West shifted to Ravenna under one 
of the conquerors. 

In the East, Byzantium not only stood firm but 
carried on the old tradition of Rome’s greatness. 
The advance of the Moslem hordes began in the 
first half of the 7th century ; Persia, Egypt, 
Syria, North Africa, and Spain were reft away, 
but Constantinople remained undefeated until 
the final capture by the Turks in 1453. 
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Indian Archaeology 


U NTIL the ’20s of the 20th century the 
archaeologist's knowledge of ancient 
India extended only to the time of 
Alexander the Great’s invasion, a period when 
the empires of Egypt, Babylon, Crete, Israel, 
the Hitlites, and Assyria had passed almost into 
oblivion. But India must have had as old a 
civilization as luiropc or the Near East. 

To understand the problems which India 
presents, the geographical conditions must be 
taken into account. Eor aichaeological pur- 
poses India can be divided into four regions : 
h) the Indus basin, which has affinities with 
Persia and central Asia ; (2) the Ganges valley, 
which also has connexions with ccntial Asia and 
IS in touch with the more eastern countries : 
(.1) a massif of barren hills and deserts, which 
forms a barrier running across the whole 
country from the north-west corner of the Bay 
of Bengal on the cast almost to the Indian 
Ocean on the west ; (4) the peninsula of India. 
It is obvious that northern India’s contacts 


are practicable for traffic, either commercial or 
warlike. Afghanistan lies at the foot of the 
mountain range of the Hindu Kush, through 
which passes lead to the headwaters of the Oxus 
and so down into Bactria and thence into central 
Asia or Europe. 

The land route from Persia lies through 
Kandahar, which controls the southern passes, 
and therefore controls the trade, through these 
passes, to Sind and Multan. The sea-borne 
traffic from Persia and the Persian Gulf entereo, 
India at the country of Makran, between 
Baluchistan and the sea, and went up the Indus 
valley. 

The contacts and therefore the civilizations 
of the Ganges valley and of the Peninsula differ 
from each other and from tho.se of the Indus 
valley. So little excavation of prehistoric sites 
has been done in the Ganges region that its 
archaeology is hardly known. In the Peninsula 
the contacts were by sea almost entirely. The 
belt of barren hills which divides India into a 


with other countries, which were chiefly by 
land, musl be entirely dilTerent from those of 
peninsular India, which were always by sea. 

In the north, Afghanistan must be reckoned, 
geographically, as part of India, for the Kabul 
river is a tributary of the Indus, and the passes — 
of which the Khybcr is the most celebrated - 


northern and a southern region reaches the sea 
on the cast ; and to the south of that belt lies 
the Chilka lake, which elfectually blocks all 
access from the north to the Peninsula on the 
east except by sea. 

On the west there is a strip of land between a 
belt of hills and the sea ; through this, trade 



A BRONZE AGE TRADE CENTRE. Mohenjo-Daro in the 
Indus valley was a city with substantial houses having private 
wells and bath-houses, and streets well paved and drained. The 
architecture was severely practical, with no sign of sculpture or 
pictorial art. 


could filler to some extent. There 
are some good harbours down 
the west coast, so that sea-borne 
traffic could enter the Peninsula 
more easily on the west than on 
the east, where the harbours are 
poor. 

The Palaeolithic cultures are 
well represented in India, and it 
is a remarkable fact that the 
implements of the Lower Palae- 
olithic periods are found there 
as in all other parts of the Old 
World. The forms are com- 
pletely. stabilised, and the methods 
of chipping are the same wher- 
ever the implements are found ; 
and on the sites where they occur 
they are in great quantities. 

The wide distribution of these 
highly specialised implements 
is one of the many problems of 
archaeology. In the Neolithic 
period the people lived, as in 
Europe, on high, rolling country, 
where there were neither forests 
nor swamps. On such sites 
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FAMOUS KKKSCOKS OK AJANTA. The rock-cat 
iiKiiiu Si cries and shrines of AJanta, in Hyderabad, were 
parts uf the UuddhisI university which nourished there from 
about 200 B.C'. to A.l>. 600. 'I'he waJIs of these excavated 
dwellings and feinples are covered with frescoes of mytho- 
logical subjects. 


Neolithic implements are found, and a 
microlithic industry was widespread in 
South-east Asia. 

Until the excavations at Mohenjo- 
Daro and Harappa, the Bronze Age 
culture seemed hardly represented in 
India. Even now its evidences appear 
only in the Indus valley, where it may 
have been imported from the north or 
west. The Iron Age, however, begins 
so early and is so important that many 
authorities arc of opinion that the 
smelting and working of iron began in 
India, and that the art tillered by slow 
degrees through the usual channels of 
communication to the Near East and 
Russia, and so to the West. The debt 
of pre-Roman Europe to India is as 
yet unknown, but it was probably very 
great. 

The two principal excavations in 
the Indus valley arc at Harappa and 
Mohenjo-Daro, which arc about 400 
miles apart. Mohenjo-Daro (the 
Mound of the Dead) lies in the Sind 
desert, about thrcc-and-a-half miles 
from the Indus, but as the river is 
constantly changing its course the town 
was probably at one lime actually on 
the river bank. Nine strata of build- 
ings have been idcntilied, all belonging to the 
Bron/e Age. 

For ITade Alone 

Burnt brick was already the main material 
for all buildings at this early period ; it was 
known, though little used, in Mesopotamia in 
the contemporary period, but in Egypt it is 
not found till Roman times. The town was 
laid out with two arterial streets 35 feet wide, 
crossing each other at right angles : other 
smaller streets and lanes branched olT these, 
also at right angles. The houses were built, 
like modern Oriental houses, round a courtyard. 

The alluvial plain in which Mobenjo-Daro 
stands has no metal and no stone ; both these 
materials had to be imported. The Few large 
slabs, used for covering drains and for similar 
heavy work, were quarried 100 miles or more 
farther up the river and brought down by boat. 
Some semi-precious stones came with the metals 
from some other part of India, or even from 
Afghanistan or Tibet. 

Some of the small stone seals found at 
Mohenjo-Daro and Harappa show connexions 
with seals discovered in Mesopotamia and Elam ; 
by these the date of the upper levels of Mohenjo- 
Daro can be considered with some certainty to 
be 2.300 B.c. Other connexions with Meso- 
potamia and Elam arc seen in the fragments of 
steatite vases carved with a mat pattern, found 
in all three places, and also the strangely etched 


cornelian beads which are known at Mohenjo- 
Daro and in Mesopotamia and Russia. Cotton 
was used for weaving, but there was no flax. 
The actual hbres of the cotton have been 
found preserved, corroded on a silver vase ; the 
threads which formed the fabric show its texture. 

The whole civilization revealed at Mohenjo- 
Daro indicates a trading town. There is ample 
evidence of the existence of writing, in the shape 
of inscribed seals, The script cannot, however, 
be deciphered, and perishable materials must 
have been used for writing. Everything was 
severely practical -there was no attempt at 
art ; and though religion was manifest, the 
great temples with their beautiful architecture, 
which are a feature of Egypt and of later India, 
do not occur. Mohenjo-Daro existed for trade 
alone. 

Asoka and Buddhist India 

When India first comes into the light of 
history, about 600 D.r., the northern part of the 
country was subject to Hinduism. The expedi- 
tion of Alexander the Great is the beginning of 
detailed and consecutive history. From that 
date until the beginning of the Middle Ages the 
chief periods are as follows : (1) Mauryan (in 
the Ganges valley), 323 b.c.-a.d. 1 00 ; this 
includes the Sunga, and also the Bactrian and 
Parthian intrusions into the north-west ; (2) 
Kushan (Indo-Scythian), a.d. 100-320 ; (3) 
Gupta (in the Ganges valley), a.d. 320- 6th 
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I'KMPLK AT ELLORA. This magnificent rock-hewn Hindu temple was 
l)cgun about A.D, 760 as a thank-on'eriiig for victory, and was named the 
Kailasa, after Siva's mountain paradise in the Himalayas. 

hron\ HavcII, " Am lent ami Medieval Arehiteituie of India," John Mwray 


:entijry, conqueicd all western India ; (4) 

Vakataka (in the Deccan) : (5) Pallava (in 

peninsular India), a.d. 642 llth century ; this 
includes the C'hola. 

The chief king of the Mauryan dynasty was 
Asoka (273 232 b.c.), who made Buddhism the 
stale religion of his empire. This empire com- 
prised practically the whole of the north of 
India, and sirelched from the Hindu Kush 
mountains in the north to the barren belt of 
hills which divides northern India from the 
peninsula. Because it was the most powerful 
kingdom in India, ambassadors and traders 
flocked in, and Asoka’s subjects traded with the 
lesser kingdoms of the south, including Ceylon, 
and with the whole of western Asia, eastern 
Europe, and Egypt. 

With the full force of a remarkable character 
Asoka sought to introduce the tenets and prac- 
tices of his religion into other countries. To 
this end he sent out missionaries, who established 
thcm.selves in various lands, cast and west, 

Buddhist Influence on Christianity 

In Ceylon and farther east their efforts were 
crowned with success. In the west the most im- 
portant for Europe was the mission to Egypt, 
which preached and practised asceticism and the 
necessity of withdrawing from the wickedness 
of this world. The eft'ect of this preaching and 
of the long contact of Egypt with Buddhist India 
was not seen til! Christianity, which also 


preached renunciation 
of the world, swept over 
Egypt like a flood, 

Egypt grafted Bud- 
dhist asceticism on 
Christian doctrine, 
monasteries were 
founded, hermits with- 
drew to the desert, until 
nearly a third of the in- 
habitants of Egypt were 
under religious vows. 
The missionary spirit, 
emanating first from 
India, was also intro- 
duced into Christianity,! 
with far-reaching effect! 
on the civilization of' 
medieval and modern 
Europe. 

Asoka appears to 
have been the first to 
use stonework for his 
monuments. His in- 
scriptions were on 
stone, his commemora- 
tive pillars were of 
stone, and his buildings 
were of stone; the earlier 
temples and palaces 
were probably of sun-dried brick. The change 
was brought about by foreign influence, and 
the style of the beautiful monolithic pillars 
suggests that it was Persian. 

After the fall of the Mauryan dynasty the 
Sunga kings continued as Buddhists ; so also 
were their successors, the Kushan kings. The 
religious building of this period is the stupa, 
a solid mound of brick or stone surrounded by 
stone railings and carved stone gateways, with 
monasteries and chapels adjacent. The railings 
and gateways arc obviously copies of construc- 
tions in wood, but the detailed and delicate 
carvings with which they are adorned suggest 
that the carver learnt his art on ivory or some 
equally fine material. 

Wood was commonly used in the construction 
of private houses, a temple being usually only a 
more elaborate dwelling-plaCc. In the Mauryan 
and Kushan periods are found the prototypes 
of those rock-cut halls and cells w|:)ich later 
became so characteristic of Buddhist art in 
northern and central India. 

Kings of the Gupta dynasty were patrons of 
all the arts. The earliest stone buildings which 
still survive belong to this period, and they are 
all Hindu, not Buddhist. They show a stage 
of development between the primitive caves and 
the fully developed temples and shrines of 
Ajanta, Ellora, and other caves of medieval 
India. Working in metal on a large scale is 
characteristic of this age. Statues are known 
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which weigh about a ton, and the celebrated 
Iron Pillar at Delhi dates from this dynasty. 

Knowledge of the archaeology of this period 
is derived chiefly from the sculptures in the 
temples ; the general life of the people cannot be 
understood without excavation of ancient towns. 
As in Egypt, working in stone, when once 
introduced, improved rapidly. The artificial 
cave? of Ajanta and the rock-hewn temple of 
Ellora are among the greatest achievements in 
stone-working that the world has seen. 

Ajanta and Ellora 

The Ajanta caves show in their sculptures 
and frescoes the progress of Hinduism and the 
decadence of Buddhism ; they are still Buddhist 
in type, but progressively Hindu in feeling. At 
Ellora the cave technique resulted in the carving 
of a temple out of a rocky hill. The hill has 
been completely cut away above and at the 
sides, leaving a solid four-square mass of rock 
standing. This mass has been hollowed out, 
and it forms the temple, which is enriched with 


carving, ft stands upon a huge rock plinth, 
surmounted by a remarkable frieze of elephants 
which appear to carry the temple on their backs. 

Aryan-Speaking Invaders 

Names similar to those of Hindu gods occur 
on cuneiform tablets of the 15th century b.c. 
found at Boghaz Keui in Asia Minor, showing 
that some of the Vedic deities arc connected 
with the Near East and the eastern Mediter- 
ranean. As the 15th century b.c. is the time of 
the Aryan invasion of northern India, it is very 
possible that the spread of this culture may have 
been due to that great movement of peoples. 

Though the people who entered India spoke 
an Aryan language, Sanskrit, which is the 
foundation of a great number of the languages 
of India, it must not be supposed that the in- 
vaders were all of one race. They were probably 
a mixture of races speaking one language, like 
the Celts of the Iron Age and the Arabs of the 
Middle Ages ; they were united by language but 
not necessarily by blood. 


LESSON 26 

The Dawn of Culture in China and Japan 


T hough the known history of China is late 
as compared with that of the countries 
of the Near East, the discovery of the 
remains of Palaeolithic man shows that China 
was inhabited as early as 
the more western parts of 
the Old World. Accurate 
dating does not begin till 
the 9ih century b.c., but 
scientific excavation is 
carrying knowledge of 
ancient China back to a still 
earlier period. 

The Bronze Age appears 
to have been established as 
early as in Europe, and 
there IS some reason to sup- 
pose that the use of the 
mixed metal, bronze, may 
have originated in China, 

By the 12th century b.c. the 
Chinese, who have always 
been craftsmen, under- 
stood the full value of 
bronze, and were producing 
those bronze vessels which 
are the wonder and despair 
of all metal workers. Many 
of these vessels were used to contain the votive 
offerings dedicated to the worship of the an- 
cestors, and on them was lavished all the skill 
of the artist. 

Glazing of faience was known in Egypt before 


the beginning of the historic period, and else- 
where there was a certain amount of glazed 
pottery. But porcelain appears to have been a 
Chinese invention, and it was made by them so 
extensively that the com- 
mon word in modern Eng- 
lish for that material is the 
name of its country of 
origin, china. The in- 
vention consisted in sub- 
jecting a special kind of clay 
to sullicienl heat to make 
it crystalline and trans- 
lucent. 

The Chinese were using 
glazed ware about the 2nd 
century h.c., having per- 
haps learned this art, to- 
gether with the art of 
making glass, from the 
western peoples with whom 
they came in contact by 
trade. Porcelain does not 
occur till the 7th century 
A.D. The Chinese potters 
were not content with 
merely inventing a beautiful 
material ; they used that 
material to form beautiful shapes, and they 
decorated the objects with exquisite and appro- 
priate designs. No other country can show such 
a continuity of high achievement in these arts or 
such a rich variety in their application. 



ANCIENT CHINESE BRONZES. 
By (he 12th century B.C. Chinese 
craftsmen were producing .superb bronze 
vessels. These sacrificial bowls date 
from the Chou period which ended in 
250 B.C. I'hc lower bowl, 33 inches 
across, is inlaid with gold and silver. 

Victoria and Albert Museum 
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In Honan province cKcavalions have been 
made on I he sites of important centres of ancient 
Chinese life and culture. At one, on the left 
bank of the Hwan river, royal tombs of the 
Shang or Ym dynasty (1766 1122 nc.) have 
yielded many masterpieces of Chinese art, 
including superb bron^^cs and beaulirully caived 
limestone (igures, stated to be the cailiesl 
examples of sculpture yet found in the Far Fast. 
Inscribed pictograms on “ oracle-bones " of 
shell bear witness to a developed script, and 
more than 2,000 of these signs are known. The 
Chinese never evolved an alphabetic script like 
the peoples of the Near F:,ast, but they were the 
first to use movable wooden blocks for printing. 

Tomb tiles of the 3rd century b found at 
Old Loyang, in the valley of the Lo river, 
western Honan, depict hunting scenes and wild 
geese in night of a remarkable naturalism, as 
well as stylised designs of birds, horses, and 
human figures. 

Thr earliest known contacts between China 
and the Near I ast took place within two cen- 
turies after Alexander the Circafs expedition to 
India, when I airope first became aware of vast 
territories far away lo the east. Rome was 
spreading her empire across Furope and the 
countries of the Levant, and so came in touch 
with Persia and India. China was in close 
contact with India, and Buddhist missionaries 


carried their religion and their re- 
ligious art - with its dogmatic sym- 
bolism, a bad clement in art, and its 
devotion, a vitalising clement -to 
China. 

There is also a record that C’hincse 
envoys visited the court of the Kushan 
kings at the very beginning o^ the 
Christian era, a fact which shows that 
relations between the two countries 
were not only amicable but probably 
frequent. 

A regular route for trade from 
China lo Europe ran north of the 
Hindu Kush, across the Pamirs, along the chain 
of oases bordering the Taklamakan desert. Thcj 
silk trade, which followed this route, was vcryi 
important for China. It began when the Han 
emperors were at war with the hereditary 
enemies of China, the Nomads. These tierce 
people rode small active horses, and the 
emperor desired large horses that he might 
overwhelm his foes in cavalry charges. 

Monopoly of the Emperors 

In order to obtain such horses he sent missions 
to other countries, which resulted m regular 
communication with the West ; for if the em- 
peror desired horses, the Europeans desired silk 
with equal fervour. 7 he trade became so 
important that the production of silk was a 
lealously guarded monopoly of the emperors. 
No silkworms or eggs of the insect might be 
exported ; only raw or woven silk was per- 
mitted to leave the country. 

This rigid monopoly continued until about a.d. 
550, when, at the instigation of the Byzantine 
emperor, two monks smuggled out of China 
a quantity of eggs hidden in a bamboo cane. 

The first emperor of the Ch in dynasty, Shi 
Hwang I'i, lives in the world’s memory on 
account of his connexion with the Great Wall. 
This forms the northern boundary of China, and 
runs from the Yellow Sea lo the mountains of 
Tibet. There had been other walls along the 
boundary, but lo Shi Hwang Ti belongs the 
honour of combining them into one, which is 
J,500 miles in length. It was originally an earth 
rampart, faced with either stone or burnt brick. 
The towers- there are said lo be 25,000 great 
towers and 15,000 watch-towers — 
were of sun-dried or bdrnt brick 
and only occasionally faced with 
stone. 

Confucianism and Taoism were 
probably the indigenous religions 
of China, though Buddhism, which 
was introduced from India, took 
root and flourished. Another 
foreign religion was Christianity, 
which came in from Persia in the 
form called Nestorianism, This 



EARLY CHINESE MAS I ERPIECES. Left, an owl carved in 
limcstune. It was discovered in a ShtmK or Yin dynasty tomb, and 
it is the oldest known Far Eastern sculpture. Right, a tomb tile 
of the 3rd century B C. It di.splays dogs, deer, and flying geese. 

Amcicttiit, Shina, Nankins 
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China and Japan 



PRKHISTORIC- POTTKRY OF JAPAN, The urt of pottery 
making was established in the southern islands of Japan in the 
Nenlitliic age. I'hc features of these curious figures arc 
indicated by bits of clay dubbed on and by incisions. 


grew so popular that in the 8th century 
it appeared likely to become the state 
religion, but the opposition of Con- 
fucianism and Buddhism, and perhaps 
of Islam, overwhelmed it, and although 
it still survives it is far from being the 
national religion. 

The civilization of the island of Japan 
is founded on the C hinese. Japan 
appears to have been inhabited in early 
times by a primitive race, perhaps 
originating in western Asia ; these arc 
called Ainu. There are legends of a 
still earlier dwarf people who preceded 
the Ainu, which shows that the islands 
have a long, though almost forgotten, 
history. The people now called the 
Japanese appear to have come IVom the main- 
land by way of Korea during the Bronze Age. 
Idr they were already well acquainted with the 
use of metal. 

The history of Japan traditionally begins at 
660 when the imperial dynasty was first 
founded. C’ontmual wars with the A.inu and 
other savages, and perpetual conquests and 
rccon quests of Korea, gave the Japanese little 


leisure to evolve a civilization of their own. 
They therefore turned lo China, and in the 3rd 
cenluiy a.d. established close cultural contact 
with that highly civilized power. Chinese 
writing and all the Chinese arts and crafts were 
introduced into Japan, and with them priests 
from Korea also brought the religion of Buddha, 
which gradually overshadowed the earlier 
Shintoism and became the stale religion. 
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Temples and Shrines of The Far East 


I N the I ar l‘asl the religious inlluence of 
India, whcthei as Buddhism or Hinduism, 
IS Visible throughout the Middle Ages ; it 
eMcnds to Ceylon, Burma, Siam, Cambodia, 
Malaya, Java, China and Japan. 7'he great 
Shwe Dagon of Lower Burma is one of the 
holiest shrines in the Last, for here arc preserved 
eight hairs which the Buddha plucked from his 
own head and gave to two pious Burmese 
traders who visited him. 

This IS the legend. But the extreme sanctity 
of the temple suggests that it was built on a site 
which was already regarded as sacred by the 
pre-Buddhist people. The Shwe Dagon is a 
solid mass of brickwork with shrines round it. 
It was begun before the Christian era, but was 
not finished m its present form until 1584, and 
during all those centuries it was one of the chief 
places of pilgrimage in the Far East. The dome 
is covered with sheets of gold, and the belfry- 
pinnacle on the top is encrusted with precious 
stones and hung with numbers of silver bells 
which are rung by the wind. 

The Shwe Dagon is in Lower Burma. In 
Upper Bui ma between the 9th and 1 3th centuries 
there was a wealthy and powerful kingdom 
whose capital was Pagan. In the 1 1th century 
one of its kings married an Indian princess 
(showing that there was a considerable amount 
of intercourse between the two countries). This 


queen's son built at Pagan a magnificent temple 
which has many fcaiuies in common with 
Indian architecture. The city of Pagan was 
full of splendid pagodas, for each king tried to 
outdo his predecessors in lavi.sh piety. It was 
utterly destroyed by a Chinese army sent lo 
avenge the murder of some Chinese envoys. 

liven after its fall some of the pagodas re- 
tained their sanctity, and the holy relics of 
Buddha which they contained made them the 
objects of pilgrimage for all devout Buddhists 
throughout the Middle Ages. This custom of 
making pilgrimages lo sacred places and visiting 
holy relics dates from the time when anceslor- 
worship was the vogue. 

In Ceylon the dagobas, or “ relic-receptacles,” 
lake the place of the stupas of India, and, like 
their prototypes, are solid masses of brickwork. 
The shape is not unlike an inverted basin or a 
bell, with the little belfry-pmnacic at the lop 
like the handle of the bell. Each dagoba stands 
on a base, which may be circular, quadrangular, 
or polygonal ; these rise in three terraces, and 
around them the religious proces.sions made 
their way. In some of the dagobas there is a 
secret chamber hidden in the mass of the build- 
ing, where the sacred relic was kept. On the 
walls of the terraces were carved scenes from 
the life of Buddha. 

The impulse underlying these carvings is the 
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THE SHWE DAGON PAGODA. This great 
Buddhist shrine Ht KaiiRoon, in Lower Burma, was 
founded, aecurdin^ to tradition, in 585 B.C. The main 
building is surrounded by about 1,500 smaller shrines, 

same as that which produced the Poor Man’s 
Bible of the Middle Ages in Europe ; those 
sacred pictures and sculptures by which the 
illiterate learned the dogmas of their faith are 
similarly exhibited in an easily understood form. 

In Cambodia, Hindu influence is more mani- 
fest than in Burma and Ceylon— an interesting 


fact, showing that Hinduism had its mission- 
aries as well as Buddhism. The magnificent 
temple of Angkor Vat was built to honour 
Hindu gods, but later it became a shrine of 
Buddha. This famous building was finished 
in the 7th century a.d. 

Three miles away lay the city of Angkor 
Thom, where dwelt the Aryan invader^ who 
brought Hinduism to the country. They 
built not only Angkor Vat but other temples 
in Cambodia in the same style and as vast 
in size. The Aryan invaders came from 
India, not in one overwhelming mass but in 
a series of waves, so that they were gradually 
absorbed into the general population. Bud- 
dhism smothered the old Hinduism. 

“ The Way of the Gods ” 

In all these countries, though Buddhism 
became the official religion, the old primitive 
beliefs can often be traced underlying the 
temple cults. Many of the old gods, dis- 
possessed by Buddha, are still revered and 
still receive sacrifices in village shrines. 

The original religion of Japan was 
ancestor-worship, the modern name of 
which is Shinto, the Way of the Gods.” It 
was about the middle of the 6th century that 
Buddhism was first introduced into Japan, 
and with it came the arts of civilized China. 

It was due to the Buddhist doctrine that 
all living creatures should be treated with 
consistent kindness that the emperor Temmu 
decreed in the 7lh century that no traps or 
pitfalls should be used for catching game 
and that certain animals should not be used 
as food. As long as Buddhism kept within 
the bounds of religion all went well, but when 
in 1 575 the priests tried to usurp the temporal 
power the emperor put them all to the sword. 
In the following century the same danger 
to the government arose through the Jesuit 
and Franciscan missionaries, and the same 
means were used to suppress the danger. To 
prevent any further peril from “ religious 
intrigues,” Japan shut herself off from the rest 
of the world, and until the year 1868 foreigners 
were rarely permitted to eater the country. 
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Civilizations of the 

C ENTRAL AMERICA is divided geographically, 
and to some extent archaeologically, 
into two parts by the depression across 
the isthmus of Tehuantepec. To the east the 
countries of Guatemala, Honduras, and Yuca- 
tan belong to the Maya civilization ; those to 
the north-west of the isthmus were Aztec. 

The history of Central America resolves 


Mayas and Aztecs 

itself into a series of migrations coming in 
from the north, sometimes by way of southern 
California and Jalisco, sometimes by the eastern 
route. The invaders were probably all of the 
same race, but at different stages of civilization, 
for they appear to have arrived as nomadic 
hunters and adopted agriculture after settling 
in the country. The continued immigration of 
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new tribes brought in fresh ideas and so raised 
the level of civilization. 

The Maya people were closely connected 
with the pre-Aztec (Toltec) inhabitants of 
Mexico. Their architecture, their calendar, 
their vigesimal (proceeding by twenties) system 
of counting were the same ; and the Maya 
civilization, like the Toltec, ended before the 
Spanish invasion. The collapse of the Mayas 
appears to have been due to internal decay ; 
they gradually relapsed into small, insignificant 
communities. 

In Mexico the allied culture of the Toltecs 
also died under the invasions of the Chichimecs, 
whose kingdom served as the foundation on 
which the still later invaders, the Aztecs, raised 
their empire. The Toltec kingdom began in 
A.D. 752 ; the Aztecs founded their city and 
established their supremacy in 1325. 

The Potter’s Wheel Unknown 

The architecture of the people of Central 
America js peculiar to the country. The most 
remarkable of all the buildings were those 
dedicated to the service of religion, i.e. the 
temples. These were raised on high platforms 
or foundation-mounds made of earth and 
stones fiiced with masonry, and as the Mexicans 
had a special reverence for the points of the 
compass, the mounds were built four-square. 
The steps, by which access was obtained to the 
temple on the top of the mound, were always 
on the west, the temple being built on the flat 
platform on the top. 

The reason for such a structure seems to be 
the desire to build the earthly habitation of the 
god as close as possible to his heavenly abode 
in the sky. In many 
places the walls of these 
erections are decorated 
with geometric designs, 
obviously derived from 
the technique of weaving 
and basketry. The pat- 
terns are often worked in 
mosaicand the variations 
of design are amazing. 

Throughout Central 
America weaving and 
basket-work have exer- 
ted an immense influence 
on the art ; the square- 
ness so characteristic of 
the painting and relief- 
sculpture indicates its 
origin. 

it is a strange fact that 
though the pottery is 
often very elaborate in 
design the potter’s wheel 
was entirely unknown. 

The elaborate forms 


were made by hand, and were often fitted 
with pedestals or legs. The decoration was 
always geometrical in design. 

The most important of the artistic products 
of the Mexicans was their stone mosaic ; this 
was a product not found elsewhere in the 
ancient world, and may have been an invention 
of their own. One of the finest examples of 
this art is a human skull covered with horizontal 
bands of turquoise and jet set in resin ; the 
eyes arc iron pyrites surrounded with a ring of 
shell, and the nose is inlaid with pink shell. 
This object represented the god Tezcatlipoca, 
who was a fertility deity to whom human 
sacrifices were made. That the worship of 
this god began in very early times is shown by 
his emblem of a flint knife. 

The Mexican calendar has always attracted 
a great deal of attention owing to its pecu- 
liarities. There were obviously two calendars, 
one superimposed on the other. The solar 
calendar, which was presumably the later of 
the two, gave 365 days to the year. The 
year was divided into 18 months of 20 days 
each, and there were five intercalary days at 
the end of the year ; these were known as 
“ useless " days and were regarded as unlucky. 

Monthly Festivals 

The monthly festivals, 18 to the year, followed 
this calendar, and it was then that human 
sacrifices were made, the victims being men, 
women, and children as occasion or custom 
demanded. The whole of the ceremonies were 
connected with agriculture ; and, the length 
of the year being that of the agricultural year, 
it would seem that this calendar evolved when 
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the tribes settled in the country. The ritual 
calendar, called the Tonalmatl, had a year ol’ 
20 weeks, each week being of 13 days, making 
a total of 260 days to the year ; this was the 
Ciilendar for movable feasts and for divination, 
and it conforms to no other calendar in exist- 
ence. There was also an elaborate system of 
naming the days, so that il was only the priests 
who could use the calendars with any facility. 

The Mexicans had advanced far beyond the 
system of picture-writing common to the 
Indians of North America, and had evolved 
a form of script in which the signs were sym- 
bolical and not mere pictures. They were 
able to make maps and town-plans. 

The religion of the Aztecs, which so hornlied 
the Spaniards, throws a great deal of light 
on the beliefs and religious customs of early 
peoples. Death by sacrihcc was the normal 
death of the fighting man, and ceremonial 


cannibalism was regarded as an act of com- 
munion with the god who was identified with 
the sacrificed victim. To primitive people 
death is neither abhorrent nor greatly to be 
feared, and this fact must always be borne in 
mind by the archaeologist. 

The Mexican burial customs suggest that there 
was a strong belief among the Aztecs in the 
hereafter, for when the body was burnt the 
possessions of the dead man were burnt also, 
that they might go with him to the next world. 
Sometimes, as in other primitive countries, 
human beings were slaughtered at the grave to 
accompany their masters, and the Mexican 
was careful to take his dog also with him. The 
Aztec civilization is specially interesting as an 
instance of arrested development ; had the 
Spaniards not conquered the country, the trihes 
might have produced a civilization as high as, 
if not higher than, that of Peru. 
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Developments of Culture in Peru 


T hough Peru is linked in modern minds 
with the Inca civilization in power at 
the time of Pizarro's expedition, there 
was a great empire in that region before the 
Incas. The geographical features of that area 
of South America played a large part in influenc- 
ing the development of culture. There arc 
three main lines of country running roughly 
parallel from north to south : (I) the coastal 
desert,- known to the Spaniards as l..os Llanos, 
(2) the highlands and plateaux of the Andes, 
the Sierra, and (3) the forested eastern slopes 
of the Andes, the Montana. 

Streams and small rivers fiow from the 
Andes through the coastal desert, forming 
valleys, and it was by the sides of these streams 
that civlization arose and developed in that 
almost rainless land. I'hc areas between the 
river valleys were, and still are, uninhabited, 
except by a few fi.shcr-people living in tiny 
hamlets on the seashore, who cultivate maize. 

Knowledge of the early periods depends 
chiefly on legends and oral tradition, and by 
this means, supplemented by some not very 
scientific excavation in Peru and Bolivia, it is 
possible to date approximately some part of 
the history': 


r arly Chimu (on Ihc coast) 
riahuanaco 1 (in llic mounlains) 
1'iahuuuacu II (cousl and mountains) 

Chaotic period 

Inca supremacy 


A.D 

) 500 

600 - ^00 
0(t0 lltiO 
1 1 00- 1 550 


.About the beginning of the Christian era 
— a time of great movements of peoples 
throughout the world —ti ibes m small groups 


entered Peru from the north and settled in the 
mountains and in the river valleys of the coast, 
'fhis period lasted till about a.d. 900, and was 
followed by a period of chaos, the causes of 
which arc not known. Then the Inca tribe 
rose to power among the mountain people, 
conquered and held the coast, and ruled the 
country successfully until destroyed by the 
Spaniards. 

Record-keeping by Knots 

'fhe accounts of the Chimu period are 
legendary but with foundations in fact, for 
these people had a system of record-keeping 
peculiar to themselves. This wa.s a kind of 
tally formed by a series of knots tied on string 

called quippu — the record-keepers being 
instructed as to the event associated with each 
knot, and passing on their knowledge orally. 

The method continued through the Inca 
period, and the history thus chronicled was 
collected by some of the Spanish Jesuits. 
During the early Chimu period the country was 
divided into small independent communities, 
each ruled by its own chief. This is the 
invariable beginning of all civilized nations, and 
It is not until two or more small slates coalesce 
to form one large community that any advance 
can be made. 

The chief product of the Chimu period is 
the pottery, found buried in tombs. Though 
the potter’s wheel was unknown, the art of 
pottery-making was highly developed. There 
were two contemporary “ schools ’’ of pottery- 
making — one at Truxillo in the north, where 
modelling was the principal consideration, the 
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other in the Nasca Valley in the south, where 
colour was of more importance than form. All 
the vessels were intended for holding water and 
are therefore of a peculiar type, as in that arid 
country water was exceedingly precious. The 
body of the vessel is almost globular, while the 
handle is a hollow loop with a vertical spout 
which could.be easily stopped up in order to 
prevent evaporation. 

The northern types arc often in human 
form, surmounted by portrait heads naturalisti- 
cally modelled. Sometimes the body of the 
vase is decorated with spirited sketches and 
scenes of daily life. The characteristic of 
Truxillo ware is the naturalistic and realistic 
quality of the artists’ work. At Nasca the 
designs have the usual squareness of 
American art, but the colour in 
which those designs are worked out 
redeems their rather squat effect. 

These designs appear to have been 
influenced by a textile technique, the 
Chimu people, both north and south, 
being expert weavers. The Chimu 
used gold and copper for ornaments, 
but they had hardly reached the 
stage of using metal tools. They 
were builders in sun-dried brick, and 
had developed a system of irrigation 
which brought water in plenty into 
their chief city. 

The masonry of the mountain 
people is surprising. They built with 
large blocks, having apparently no 
objection to using enormous 
boulders ; these were fitted into 
other blocks of any size with re- 
entrant angles, so that each stone fits 
one place and one place only. These 
constructions were built without 
mortar, and they relied simply on mass and pre- 
cision of fitting. At Cuzco walls 20 feet high 
arc still standing, and the ruins of other walls 
extend for miles. At Tiahuanaco stood a great 
megalilhic structure, probably a temple, of which 
there remains a huge doorway cut out of a 
single large block. 


When the Inca civilization emerged from the 
storms which followed the Tiahuanaco 11 
period, some of the ancient arts still remained. 
The Inca niasonry had not the careless freedom 
of the earlier builders, but what was lost in size 
was gained in accuracy ; the blocks used were 
smaller, but were more evenly squared and fitted. 
The monotony of long straight walls was 
broken by niches ; these have been likened by 
superficial observers to Egyptian “ false ” 
doorways. But there is a difference : the 
Egyptian doorway always has vertical sides, 
whereas the Inca doorway broadens out from 
the top to the bottom. 

The most amazing part of the Inca civiliza- 
tion was the organization of the country, which, 
owing to natural conditions, had 
never before been unified. Besides 
Peru, their empire, by 1500, included 
Ecuador, Bolivia, Chile, and part of 
Argentina. The Incas made roads, 
built causeways and bridges, and so 
linked together all outlying districts. 
They removed the inhabitants of any 
newly conquered country and settled 
them in the regions that were already 
Inca-ised, sending Inca colonists to 
fill the empty villages in the new 
territory. 

Inca garrisons were stationed in 
outlying parts, and large trading 
centres were established. Agriculture 
was improved — no man was exempt 
from agricultural labour or military 
service except by special privilege— 
and irrigation works increased the 
wealth of the land. Mining, metal- 
lurgy, and stonework were in the 
hands of special artisans. Inca 
“ propaganda ” was carried out with 
great thoroughness. The Inca religion, language, 
and economics were imposed everywhere. But, 
with the wisdom of good rulers, the Incas re- 
frained from any interference with the social 
organization of the people they conquered, and 
they seem to have treated the vanquished with 
iustice and consideration. 



PERUVIAN 
POTTERY. This 
quaintly shaped 
>iv atcr-botllu was 
found at I'ruxillo, in 
northern Peru. It 
dates from the Chimu 
period, c. A.D. 500. 

Untifh Museum 
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Archaeology and Human Progress 


I N looking back across the ages, it is possible 
to see how little has man changed in 
essentials since he first appeared on the 
earth. The same forces that surround him now 
surrounded him then, forces which he cannot 
control, yet which mould him and to which he 
must adapt himself if he would survive. It is 
possible to see how settlements arose in various 
parts, each with its own organization. 


These became linked together by trade or by 
conquest, both these forces having a high value 
in the promotion of civilization. The clash of 
warring peoples and the subsequent com- 
promise between victor and vanquished are 
often the prelude to a sudden outburst of 
culture ; civilization is forced to take a quick 
step forward, and advances more rapidly than 
by the slow process of evolution. Political 
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changes have been continuous. Conquests, 
large or small, gave one nation or tribe the 
supremacy over others. That supremacy might 
be enforced by ihe extermination of the van- 
quished, as by the Spaniards in Central America, 
or it might be entirely nullitied by the absorp- 
tion of the victors into the vanquished nation, 
as in the Norman conquest of Emgland. 

Centres of civilization have shifted from 
country to country, the cause of the change 
being generally the decay of the paramount 
power. That decay was produced either by 
exhaustion following on a long-continued 
or violent war or by stagnation from a peace 
undisturbed by invasion or battle. 

Geography and climate determine the con- 
ditions of life. A mountain people will not 
produce the same culture as the people of the 
plains or of the sea-shore. The tropics will 
create a different civil i/.ation from the temperate 
zone. The dc.scrt or forest people have other 
needs than those of the agriculturalists. 

Climatic changes, such as the drying up of a 
region, will drive out the inhabitants to seek 
their living elsewhere ; overcrowding of a 
settlement will have the same elTecl. Hrom the 
very earliest period of which there is any 
knowledge mankind has alway.s been in move- 
ment, leaving traces of his handiwork wherever 
he settled Palaeolithic man made his typical 
stone implements in all parts of the Old World, 
Metal-working spread with immense rapidity 
over large areas ; the only barriers to the 
advance of civilization were waterless deserts. 

Man's Own Impulses 

In every part of the world civilizations have 
been established, sometimes growing and 
spreading from very small beginnings until 
they become great centres for the distribution 
of culture, making their mark on the world as 
the chief contributors to the advance of man- 
kind ; among these can be reckoned the ancient 
empires of the Near Hast. Others, like the 
Incas of Peru, were crushed by a less civilized 
power before they reached their full glory, and 
never had the strength to recover from their 
defeat ; thus they had no effect on the general 
culture of the world. 

There are other factors which control civiliza- 
tion — these spring from man’s own impulses. 
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Of them one of the most important and powerful 
is the religious impulse. When man first 
used his brain to think, he found himself 
amid the marvels of nature ; and not knowing 
which were under his control and which were 
not, he attempted to propitiate all. 

Though the primitive religious impulse 
was responsible for the savage rite of human 
sacrifice practised by the early Hebrews as by 
the more modern Aztecs, it was also responsible 
for the high ethical code of the ancient Egyp- 
tians, for the consciousness of sin among the 
Babylonians, for the realization of the sufferings 
of animals among the Buddhists. 

f 

The Desire for Beauty | 

As man rises in the scale of civilization, sO 
does his conception of God also rise ; hia 
beliefs and his civilization are so closely linked! 
that one cannot rise or fall without aflTecting thc\ 
other. The religious impulse is also respon- \ 
sible for some of the most remarkable and \ 
beautiful creations of human hands : the 
Palaeolithic paintings, the vast and magnificent 
temples in all lands, the sculptures of ancient 
Egypt and Greece. 

Closely connected with religion in its earliest 
expressions is, therefore, the artistic impulse. 
This is manifested when man has attained to a 
little leisure, when the struggle for life is not too 
severe. Leisure implies wealth, and wealth 
implies civilization. The desire for beauty, 
however, is always present, even in the races 
that are regarded as of low mentality or culture. 

The method of expressing that desire— 
whether in music, art, or words — necessarily 
varies according to the natural surroundings, the 
state of civilization, and the immediate con- 
ditions of the country in which that desire is 
shown. Poetry and music leave no trace until 
they are recorded, but there is no doubt that 
they were among the earliest of the arts. The 
finest epics were inspired by war. Love songs, 
lullabies, and hymns arose from the primitive 
impulses of sex, maternal love, and religion 
respectively. 

It is when archaeology is studied from the 
standpoint of the rise of man that it assumes its 
true importance, for it brings into one connected 
whole the struggles, the defeats, and successes 
of mankind throughout the world. 
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MATHEMATICS 


LESSON 1 

The Number System : Whole Numbers 


M athematics is related to other braiichcs 
of science in a simple way. Science 
is concerned with changes that occur 
in nature, the measurement of these changes, 
and fircdiclions about future changes based on 
this. Fundamental in all this lies the study of 
numbers, how they are used and how new types 
of numbers have to be invented to represent 
new varieties of change. 

Whole Numbers 

A single mark, 1, is perhaps the simplest way 
to represent a single object. The simplest 
group of objects could then be represented by 
the simplest group of such marks, viz. I, 1 or, 

1 and 1.” We find it better to give this gioup 
a special mark 2 and we call it two. So with 
a group 1, 1, I which we mark 3 ; and so on. 
Thus we quickly have the marks 1, 2, 3, 4, 5, 
6, 7, 8, 9. The last, 9, stands for I, I, 1, I, 
I, I, I, 1, 1. 

Fach of these groups has been thought of as 
made up of single members, but it is easy to 
sec that a group of 9 may be broken up into 
sets of smaller groups lepresentcd by the marks 
3 and 6, or 4 anil 5, or 2 and 7 for example. 
Thus : 

9 Ls ctiuivalciil 10 3 and 6, or 9-316 

9 A and 3, or 9 “ 4 |- 3 

The mark is read i\ equal to or dimply equals. 

I he mark i is read atU! or even simply and or plus. 

Merely to use symbols to refer to groups 
does not help much if you have to invent a 
special symbol each time you form a new 
group. The dithculty is overcome in this way. 
fisc 0 to stand for a group ” with no mem- 
bers —an empty group as it were. You then 
have groups represented by 0, 1, 2, 3, 4, 5, 6, 
7, 8, 9. When you form a new group by 
adding I to the group 9, you take the result as a 
new basic group, a new unit. To write it 
simply as 1 would confuse it with the more 
elementary unit, so you write it “ one, nothing " 
meaning it is 1 large group and no individual 
members. The obvious mark for this is 10 
which in ordinary language is called ten. 

In this way 12 is one large “ ten-group ” and 
two individuals, 19 is one large “ten group” 
and nine individuals. 99 is nine large ten 
groups and nine individuals. To represent, 
say, 99 in strokes is a heavy task -hence the 
economy of this system of numbers. In the 
same way 100 is ten groups of ten units. If x 
stands for “times” then 9 x 10 stands for 
9 times 10, i.e. nine groups of ten units, and 99 
IS 9 < 10 H- 9 or 9 groups of ten units to 
which are added 9 units. 


So any number of objects can be represented 
by means of the marks 0, 1,2, 3, 4, 5, 6, 7, 8, 9, 
and as long as you are dealing only with whole 
objects these ten marks suflice. There are 
words in the language for the larger groups— 
ten groups of ten are called one hundred., ten 
groups of one hundred is one thousands a 
thousand groups of one thousand is one million, 
and these are written as 100, 1,000, 1,000,000. 

Thus the symbol 7,684 represents the numbef 
seven thousand six hundred and eighty-four. 
To facilitate reading, a comma is sometime^ 
inserted between groups of three digits (startina 
from the right), thus 7,684 or 1,000,000, The\ 
number ten is said to be the base or scale of the\ 
notation (or the scale of counting) ; it is fairly \ 
certain that it was adopted because of the im- 
portant role of the fingers in primitive and 
elementary counting. 

Addition and Subtraction 

The notation for whole numbers leads im- 
mediately to rules for adding together sets of 
numbers. For example, to add 13.^, 243, 274, 
you write them under each other like this: 

135 

243 

274 

^J2 

Add up the units 4 T 3 f- 3 12. This 

represents one group of ten and 2 units. 
Accordingly you write 2 in the answer to the 
extreme right and add 1 group of ten to 
7 T 4 + 3 which are groups of ten. The 
result is 15 groups of ten, i.e. 1 group of 100 
and 5 lens. Thus you place 5 next to the 2 in 
the answer and add 1 to the hundreds giving 
1 I 2 + 2 H- 1 ^ 6. 

The linal result is therefore 652. Then 652 
is called the sum of 135, 243, and 274. 

The opposite process to addition is sub- 
traction, and for this is used the sign — {minus). 
It stands for the word “ less.” Thus 7—4 = 3 
reads “ seven minus four equals three.” We 
leave it to the student to justify the ordinary 
procedure for subtraction ; notice that you 
cannot subtract a number from a smaller number. 

Multiplication and Division 

Multiplication and division of whole numbers 
are merely more elaborate forms of addition 
and subtraction. For the symbol 7 X 1428 
is shorthand for the sum of seven sets or groups 
each containing 1428 objects. Rules for carry- 
ing out multiplications, based on the multi- 
plication tables, avoid the necessity of doing 
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the equivalent additions, 
example, 

1428 

7 

9996 


Thus, in the given 


7 groups of 8 are 56 units — that is to say, 5 
groups of ten and 6 units. The 6 is written 
down and the 5 added to the next set of lOi, 
viz. 7 groups of 2 tens f 5 19 groups of 10. 

The 9 is written down and the 1 carried forward, 
and so on. 

To calculate 27 x 1428, you first calculate 
7 1428, as above, then calculate 20 • 1428 

and add the two results. So 20 1428 

28560, since 2 - 1428 2856, and you write 

the whole calculation in the following scheme : 

1428 

27 

2856 

38S56 


(The 0 IS usually left out in 28560 in such a 
nuiItipliLMiion). 

It IS seen that 1428 27 - 27 1428. This 

is true of the product of (i.c. the result of 
multiplying) any two numbers. 

Division piocccds in the following way. If 
you have to divide 1428 into 7 equal groups you 
can sec that 14 hundreds will divide into 7 
gioLips of 200 each, and 28 units into 7 groups 
of 4. Thus ; 

1428 diviticil by 7 is 204 tins may be wriltcn 

1428 

1428 7 204, or 1428/7 204, oi- ^ . 204 

If 1428 can be .separated into 7 groups of 
204 each, it can be separated into 204 groups of 
7 each. Stated otherwise, this says that 
1428 7 - 204, 1428 - 204 - 7, 

1428 ^ 7 .X 204 

Thus every problem in division is equivalent 
to a problem in multiplication. Here is the 
systematic way in which a division would be 
performed. Divide 149527 by 413. 

41.3)149527(362 
1239 - 

2562 
2478 
■■ 847 
826 

21 unils 

You follow precisely the same method as in 
the simple case. You take the first four 
numbers 1495 ignoring the other two except to 
recognize that you are really dealing with 1495 
hundreds. The largest whole number of times 
413 divides into this is 3. Multiplying 413 by 3 
gives 1239. Taking this from 1495 leaves 256, 
and since it was 1495 hundreds, you are left 
with 256 hundreds, or 2560 tens. Actually the 
original number was not 1495 hundreds but 
this plus 2 tens and 7 units. Accordingly you 
have 256 hundreds and 2 tens to consider, so 
you bring the 2 down alongside the 256, giving 


2562 tens. Now 413 divides into this 6 times. 
You place the 6 in the tens position in the 
answer alongside the 3, and note that 6 times 
413 is 2478. Taking this from 2562 leaves 
84 tens. So far you have left out of account 
only the 7 units in the original number ; this 
with the 84 tens is equivalent to 847 units and 
413 will divide into this 2 times, leaving 21 units 
over. 

Thus finally you can say that 149527 can be 
split up into 413 equal groups each of 362 
items, and 21 items are left over, an amount 
itself too small to be distributed among 413 
equal groups. Thus : 

149527 - 413 \ 362 I 21 over 
362 is the quolient and 21 the remainder. If 
one number divides another without remainder, 
it is said to divide it exactly. A number is even 
if 2 divides it exactly ; otherwise it is odd. 

Factors and Prime Numbers 

If one number divides exactly into a second 
number the former is said to be a factor of the 
latter. To factorise a number is to write it as 
the product of factors. 

Thus 2, 7, 9, 20 are all factors of 2 ■: 7 x 
9 20, that is of 2520. 

A prime number is one which has no factors 
other than itself or I. Thus 2, 3, 5, 7, 11, 13, 
17, 19, 23, 29, 31, . . . are all prime numbers. 
It can be shown that there is no greatest prime 
number. 

When a number has been factorised and all 
the factors are prime numbers, these factors 
are called prime factors. Thus : 

2520 - 2 2 X 2 X 3 V 3 5 ^ 7 

These are a few simple rules for finding 
factors. 

1. Every even number has Ihe faelor 2. 

2. If Ihe sum oT the clifors, or individual figures, in a 

number is divisible by 3 or 9, ihcn 3 or 9 is a 
racU»r of lhat number. 

3. If the sum oT Ihe Isi, 3rd, 5th . . . digits of a 

number equals ihc sum of ihe 2nci, 4th, 6lh . . . 
digits, the number is divisible by II. 

4 ir a number ends in 5, it is divisible by 5. 

5. If a number ends in 0, it is divisible by 10. 

Powers of Numbers 

Consider the numbers : 

5, 5 . 5, 5 X 5 5. 5 ' 5 • 5 - 5. 

5 X 5 > 5 5 N 5 

which for simplicity arc written 
5>, 5“, 5^ 5*. 5'^ 

The smaller numbers written above are called 
the powers. 

Thus 

10, 100, 1,000, 10,000, 100,000, 1,000,000 are 

10*, 10“, 10», 10*. 10^ 10«. 

One million is 10 to the power 6. It is not 
cu.stomary to write the figure 1 for the first 
power, for there you arc dealing only with the 
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number itself. Thus you could write ; 

24 - 2 ''' 2 X 2 > ^ 2-'> - 

30 2 2 ' 3 1 ■ 2 ^ 

2400 2=* ' 1 ' 10' 2^'^ 3 A 5“ 

A number raised to I he power 2 is said to be 

squared, because, as will be seen, the area of a 
square, the length of whose side is measured by 
the number, is itself measured by the same 
number raised to the power 2. 

A number raised to the power 3 is said to be 
cubed because the volume of a cube, the length 
of whose side is measured by the number, is 
itself measured by the same number raised to 
the power 3. 

Noil. 2^' 2* - 2 2 2 • 2 ‘ 2 • 2 2 

2 ' 2 '^ ' ' 

10' X 10=* To ■ lo 10 ' 10 X 10 

-- 10'^ I0‘ ' 

If two powers of the same number are multi- 
plied, the result is the same number raised to 
the sum of the powers. The factorisation of 
2520 into prime factors may be written 2520 -= 
3“, 5, 7. 

Least Common Multiple 

What is the smallest number into which 24 
and 36 will both divide exactly ? They will 
evidently both divide into 24 x 36, but this is 
not the smallest number. Now 

24 -- 2'’ 3 
36 2% 3“ 

The least number into which they both divide 
exactly - the least common multiple, abbreviated 
to L.C.M. — must be divisible by 2'* and 3^ the 
former because 24 requires this, and the latter 
because 36 req Lines it. Thus the L.C.M, of these 
two numbers is 2^, 3“ ---- 72. 


Similarly the L.C.M. of any set of numbers 
may be found. The rule is that any prime 
number appears in the L.C.M. of a given set of 
numbers raised to the power equal to the 
largest power to which it occurs in the set. 

(You will require this when adding or sub- 
tracting fractions.) 

Highest Common Factor 

This is the largest factor common to any 
given set of numbers. For example, if you look 
at the factors of 24 and 36 you can see that the 
highest factor in common is 2 x 2 x 3 — 12. 
It is usual to write H.C.F. for “ highest common 
factor.” ' 

Similarly the H.C.F. of any set of numbehs 
may be found. The rule is that any prirne 
number appears in the L.C.M. of a given set cw 
numbers raised to the power equal to th4 
smallest power to which it occurs in the set. 

EXERCISES 

I'o be worked by the student. Answerji appear al 
the end of the following Lesson. 

(1) Complete the statements '7—1-1- , 

24 + 3- ,447-1+ ,9=-12— . 

(2) Add together 27, 42, 121. 

(3) Add together all the odd numbers up to, and 
including, 17. 

(4) Add one thousand and eight to two hundred and 
forty-seven. Then subtract six hundred and 
eighty from the total. 

(5) Multiply J84 by 27. 

(6) Verify that 342 x 16 is same as 16 x 342. 

(7) Divide 64 into 1088. 

(8) Find what is left over when 2683 is divided by 51. 

(9) Find tlic prime factors of 105, 62, 1 155. 

(10) Find the L.C M. and H.C.F. of 25 and 155 ; 
6, 9, and 21 , 24 and 56. 


LESSON 2 


The Number System : Fractions 


S o lar we have deaJl only with whole numbers, 
and you know what wc mean when we 
say: ” Divide 27 by 3 or dtvide 19 by 6.” 
The answer to ihe former is 9, and to the latter 
3 with I over. 

If you are dealing with a single group of 12 
objects it is possible to divide it into 2, 3, 4, or 
6 parts so that you could talk sensibly of 

1 f 2 or 1 — 3 or y I — 4 or 1 ■ 6 or 

of the group. This would also be true if it 
were a length of distance or time, or the weight 
of a heap of sand. Sub-division is a normal 
physical process. A number that represents 
any element or group of elements into which 
a unit has been subdivided is called a fraction. 

1, L *, 1, 1, 2 2 3 2 3 4 

V 3 ' 4 ’ 5 ’ 6’ ’ ' ’ ' ’ 3 4 4 5 55 
are all ft actions. 


To divide two units into three equal parts 
(each of which is therefore 2/3) is the same as 
dividing two separate units each into three 
parts and adding together two of the elementary 
parts. Thus 


Two quarters are equal to one half ; so also 
are three sixths or four eighths, etc. Thus : 

2 1.3 1.41 

4 “ '2' 6 "" 2’ 8 2 

In each of the fractions 2/4, 3/6, 4/8 there is 
a factor common to the numerator and the 
denominator, i.e. the number at the top, and 
that at the bottom. Can you always cancel 
out a common factor from numerator and 
denominator ? 

This must be so, as can be seen in any special 
case. Suppose for example you have 10/13 
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which is the result of taking a thirteenth part 
of something ten units long. If you lake a 
length of 60 units instead of 10, you would 
require to divide this not into thirteen parts but 
into many more parts, viz. six times thirteen 
parts in order to obtain the same final length. 
Thus ; 

10 10 
13 6 x T3 

Reversing this process you can write, say— 

105 _ 3 X 5 X 7 5X7 _ 35 

117 3'x 3 X 13 "" 3 X 13 39 

84 2 X 2 1 _ 7 _ 7 

lOK ‘ 2 > 2 7 3 > Tx 3 ' T x 3 ~ 9 

When all the factors that are common to 
numerator and denominator have been can- 
celled out as in these two examples the fraction 
IS said to be reduced to ils lowest terms. 

Addition, Subtraction, Multiplication 

The foregoing considerations can be used 
for addition of fractions in this way : 

1 3 2 3 5 

2 4^44 A 

7^3 7 3 __ 7 > 2 3 3 

15 ' 10 5 2 ' 5'2 - 3 ■ 5^2“,- 3 x 5 

23 

30 ^ 30 ~ 30 

The denominator of each fraction is written 
in terms of its factors, and the least common 
multiple of the denominators is found. Each 
fraction is then brought to a form with this 
least common multiple as denominator and the 
addition follows at once. Thus consider : 

.5 I -V .i 

168 280 42 

Here 

168 - 2 \ 3, 7 
280 - 2“, 5, 7 
42 - 2, 3, 7 

L.CM. - 2 \ 3, 5, 7 -- 840 
_5 25 3 9 I 20 

168 840’ 280 840 42 " 840 


Hence 

5 

.3 

1 


168 

280 

42 


25 

9 

20 


" 840 

840 ^ 

840 


54 

2 

X 3 X 3 X 3 

9 

■8 40 " 

2 "x 2 

x2x3y5x7'‘ 

140 


Subtraction can be carried through in the 
same way. Thus : 

5 1 

l68 280 42 

25 9 20 

840 MO ^ '840 

^ - 9 f 20 _ 36 

“ ^ 840^ “ 840 70 


Fractions are multiplied simply by multi- 
plying numerator and denominator. Thus : 

15 ^ 8 2*. 3, 5. 5 

64 ^ "27 “ 2", 3* ’72 


Proper and Improper Fractions 

We usually think of fractions as numbers 
less than 1, where the numerator is less than the 
denominator. Such a fraction is called a 
proper fraction. There is no reason however 
why the form of sub-division used to produce 
fractions should not be applied to cases where 
the numerator is greater than the denominator. 
For example, you could divide 6 into 3 parts 
and write it as : 


22 21 j 1 21 I 1 

1 ~ ”7 '“ '"7 ^ 7 " " 7 

The term improper fraction is used for one in 
which the numerator is greater than the de- 
nominator, and in such a case it can always be 
rewritten, as above, as a whole number plus a 
proper fraction. This you do by dividing the 
denominator into the numerator and forming 
the fraction by using the remainder for this 
purpose. For example you have found that 
149527 when divided into 413 parts gives 362 
and a remainder of 21 over (Lesson 1). Thus : 


149527 , 21 , 3 

4j3 36- t 413 - 36- I 


Notf.— It is usual to write combinations such 
as u whole number plus a proper fraction, like 

3 -I- or 362 “f as 3- and 362 


Negative Numbers 

We have indicated that mathematics is the 
servant of science. It has to discover the kind 
of numbers and the kind of numerical opera- 
tions that represent those changes in nature that 
can be measured. So far we have dealt with 
whole numbers and fractions, both of which 
are needed in describing simple counting 
operations and in forming smaller groups from 
larger groups. We now propose to extend 
both these ideas of number. 

If you will watch any kind of indicator or 
measuring instrument such as one that shows 
pressure or temperature, you will see that there 
is a certain normal position of the pointer 
usually referred to as the “ zero position.” 
When the temperature or pressure is greater 
than this, the pointer moves to one side or rises 
above the zero mark ; when it is less than the 
normal, the pointer moves to the other side or 
falls below the zero mark. 
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Confusion would arise if you were merely to 
state, for example, that the temperature is ten 
degrees (or whatever the unit may be) away 
from the /^ero ; you must indicate whether it is 
above or below, to one side or the other, as the 
case may be. 

How are you to indicate this ? We already 
have two symbols which stand for these, 
h and — . When you have written -}- 10 you 
have meant “ add 10 ” to what preceded it, and 
when you have written — 10, “ take 10 away.” 
In this case what precedes it is simply the zero 
position, VIZ. 0. Thus -f 10 degrees on a 
thermometer would mean that it shows 10 
degrees above zero, and ~ 10 degrees a reading 
10 degrees below zero. — 10 degrees is as 
reasonable a temperature reading as - 1 - 10 
degrees. It is therefore necessary for scientific 
reasons to consider that when you talk of 
10 or 8 you mean h 10 or 1- 8 and when you 
talk of — 10 and — 8 you are equally in- 
dicating a real type of number. 

What IS true of whole numbers is equally true 
of fractions. In future, therefore, we shall 
accept negative whole numbers and negative 
fractions as valid forms of number and they 
will be indicated by the presence of a minus 
sign before them. When we have positive 
numbers, we may or may not insert the positive 
sign. 

The rules of arithmetic for negative numbers 
arc chosen to be consistent with their meaning, 
given above. Thus to subtract — 10, you add 
10 ; to add — 10, you subtract 10 ; to multiply 


a number by — 10, you multiply by 10, and then 
change the sign of the answer. Notice that, by 
these rules, the product of two negative 
numbers is a positive number. 


EXERCISES 

Answers appear at the end of the following Lesson. 
(1) Reduce the following fractions to their lowest 
terms : 

16 81 19 168 

64 108’ '9^ 228 


(2) Complete the following statements : 


2 I 

7 ' 5 ■ .15' 

(3) Addtogelher 

(4) Find 1 } 

16 ' 8 

(5) Find 7 3 

9 ' 4 

(6) Show that I 

2 

7 

S 

(7) Show that 9 


.3 1 12 

11 ^ 44 \2 9 ~ 36 

I 3 1 
iT s' 6 

5 

+ 12 

9 

10 

I * f ^ * I T 


81 - 3'^ , 7 - 21 / 9 

7^ > 3» , 16 s 24 729 


6’ 


ANSWI KS lu Exlik jsis in Lfsson I 
(I) 6, 27, 10, 3 (2) 190 

(3) 81 (4) 575 

(5) 4968 

(7) 17 (8) 31 

(9) 3. 5, 7 ; 2, 31 , 3, 5, 7, 11 

(10) 775, 5 . 126, 3 ; 168, 8 


LESSON 3 


The Decimal System 


C i.osri.v interwoven with the method of 
writing numbers are Powers of Ten. For 
example, 24 stands for 2 groups of 10 
plus 4 units : 

24 - 2a 10 j 4 

The 4 is added after the multiplication is per- 
formed. In the same way - 

396 3 > too h 9 < 10 6 

- 3 X lO-* H 9 X 10 1 6 

1428 ] ^ l()3 I- 4 .X 10“ I 2 10 1 8 

SO you see that the power of each 10 tells you 
the place occupied by the number multiplying 
it. Again in 11111 each 1 has a value equal to 
1/lOih of ihc 1 to its left. The least important 
place IS 1 on the exlreme right which represents 
just 1 unit. But if you use the principle that 
each 1 represents 1/lOth of a 1 to its left, you 
ought to be able to represent fractions in this 
way by extending your numbers to the right 
beyond the unit place, provided you make clear 
where the unit place is. This you do by placing 
a dot after it. Thus 11 represents I unit (the 


left l)and I /I Oth of a unit (the right 1). In this 
way 1-2 would represent I unit and 2/lOth ; 
1*3, one unit and 3/lOth and so on. For 
example— 

743 9 .stands for 7 x 10“ | 4 x 10 + 3 f 9/10 
The latter is a cumbersome way of writing, as a 
set of whole numbers and a fraction, something 
whose meaning is quite clear in the form 743 9. 
Notice that one of the positions might be 
occupied by a 0 and this would not affect the 
meaning to be attached to any subsequent 
number. For example 20 8 still means 20 and 
8/ 1 Oth. 

Similarly, the .symbol 37-62 stands for 37 -h 


6 2 -,-,62 ^ . 
10 ^ 100 ^^100 ‘ 


standi for 124 


7 

10 


5_ 

100 


symbol 124*757 

1000 iooo 


Thus any fraction which has a denominator 
(when not necessarily in its lowest terms) which 
is a power of 10 can be represented by a 
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decimal. Tf you do not insist that the decimal 
terminates (i.e. has just a certain number of 
digits after the decimal point), then you may 
represent any number as a decimal ; and you 
may find a terminating decimal as near as you 
like to any given number. 


Addition, Subtraction, Multiplication 

The advantages of the system show them- 
selves at once in the simple processes of addition, 
subtraction, multiplication, and division. The 
following will bring this out : 


A deli tion Subtract ion 

17 0350 17 0350 

4 17S1 4 I7S1 

13*9995 j2 S5fi9 

35*2126 


Multiplication 

13*9995 

4 1781 

^ 1 39995' 
1119960 
979965 
139995 
559980 

58 49131095 


The nniltiplicalion has here been earned 
Ihrough vviihoLil paying any attention to the 
decimal point. You know that the result must 
iinally be approximately the same as 4 14, 

i.c. 56. Hence you insert the decimal point 
after the 8, Otherwise the rule would say that 
the number of digits after the decimal point is 
the sum of the number of digits alter the decimal 
point in 13 9995 and 41781, that is, 8, and the 
decimal point must be inserted before the 8th 
figure from the right m the answer. 

Division of Decimals 

To divide 13-9995 by 4- 1 78 1 

The division 
proceeds in the 
usual way. You 
know that the 
result must be 
approximately, 3, 
hence the posi- 
tion of the deci- 
mal point is lixed. 
A scries of Os is brought down in succession, 
simply because 13-9995 is the same as 
13-9995000 . . . The division is carried as fai 
as is required. 


4 1781)13 9995(3 35068 . . . 
125343 
146520 
12S343 
“211770 
208905 
‘“286500 
250686 
' 358140 
334248 
"23892 


Converging Factors to Decimals 

You know already that — 


I 

10 


10 - 




0*3, 


10 


? 0-5 - =- 

10 2 * 10 


io 

- 0-9 


- 0*7, 


8 

10 


0 4, 


0 * 8 , 


Other fractions can be expressed as decimals 
by direct division. Thus : 

'=1.4- 100 -r 4 
4 

- 0*25 

-? - 1000 : 8 - 0*125 
^ - 3 000 ■ 8 - 0*375 
^ = 5 000 -7^ 8 - 0*625 
= 7-000 8 - 0-875 


Recurring Decimals 

If you try to convert fractions whose de- 
nominators contain prime factors dilTercnt from 
2 or 5, you obtain non-terminating decimals. 
For example : 

- 10000.. 3 - 0*3333.., 0*1111.., 

^ - 2 00000 . - 3 0 * 6 (> 66 . ~ - 0 * 2222 . . 

All of these consist of one recurring digit. 
To indicate this you write a dot above the digil 
that recurs thus : 

1/9 -= 0 1, 1/3 - 0*:^, 2/3 - 0 0. 

A long chain of numbers such as those after a 
decimal point, all of which are single integers, 
cither show no pattern at all — like 
3-14159265 . . . 

or recur after a certain interval, such as : 
0142857142857142857142857142 . . . 

The former is the ratio of the circumference 
of a circle to its diameter and does not recur. 
The latter is the decimal for 1/7 as can easily be 
found by direct division, 1-0000 . . . 1. To 

show how they recur a dot is placed over the 
first and last digit of the section that repeats. 
Thus : 

1/7 -- 0 142857 2/7 - 0 Ii857l4 

3/7' 0*i2857J 4/7 - 0*. '‘.7 142ft 

5/7- 0*714285 6/7-0ft57l4i 

All non-terminating decimals obtained by 
converting fractions recur. 

To convert a recurring decimal into a 
fraction : 


(1) Write the decimal as the sum of a nori-recurnng 
and recurring part, thus 

25-67iJft - 25*67 + 0 0043ft ; 


(2) Convert the recurring part to a fraction by putting 
into the denominator as many 9s as there arc 
digits recurring, followed by as many Os as there 
are Os between the decimal point and the first 
recurring digit, thus 

■00i3ft » 438_, 

99900 


(3) Finally. 


25*6743ft = 25 


^.67 

100 ‘)<)900 
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Between 11 and 1-2 there is no limit to the 
numbers that can be inserted. Those below 1*15 
are nearer to 11 than to 1'2 ; those above 1*15 
are nearer to 1-2 than to 1-1. 

Rounding off the Decimal 

Hence if you wish to write such a decimal as 
1*13 to one place of decimals, you will write 
it simply as I J. In the same way 118 to one 
place of decimals would be written as 1-2. You 
will have rounded ofj the second decimal place. 

Exuniplc. r 17832 IS 

M78.1 to four places of decimals, 
ri78 lo three places of decimals, 

MH to /H'c; places of decimals and 
1-2 [0 one place of decimals. 

Finally, the nearest integer is 1. 


EXERCISES 

Answers appear at the end of the following Lesson. 

(1) Write the following decimals as fractions: 2F7, 
19-62, 214 03. 70 07, 142‘618. 

(2) Add together 26-548, 3-006, and 42“71. 

(3) Find 4-07295 4- 11-20036 - 9-7007. 

(4) Subtract 17-3214 from 27*2107. 

(5) Multiply 143-65 by 5. 

(6) Multiply 16-3074 by 2-14 and confirm that the 
value is the same as multiplying 214 by 16-3074. 

(7) Find 21-4 x 32-7 


decimals as 


2-6 

Express the following recurring 
fractions: 0-1 0-6, 0-83, 216. 

Answlhs to Exl'hcisfs in Lesson 2 
(1) I 3 I J4 (2) 17. 23, II 

4’ 4' 5’ 19 

(3) 167 (4) 41 (5) n3 

264 48 180 


LESSON 4 

Mathematical Problems of Shape and Size 


W i! have said that science is concerned with 
the changes that occur in nature, and 
mathematics with the measurement of 
these changes. A mathematical problem there- 
fore arises as soon as one has disentangled from 
a complicated situation those parts of it that 
relate lo shape, si/e or amount, area, time, etc. 

This is not always easy to do ; for instance, 
if you arc listening to a Beethoven symphony 
it IS not a simple matter lo find a reasonable 
answer to the question --"How beautiful is it ? ” 
or “ Does it stir you more than it stirs me ?” 
That part of life that is linked up with feelings 
and emotions has not yet been, if it ever will be, 
reduced lo mathematical form. But if you are 
watching a car speeding round a track, you can 
reasonably ask “ How loti}^ will it take to make 
a complete circuit ? ” Or if a house has to be 
built of bricks, it is obvious that there could be 
ways and means of discovering the total number 
of bricks required, their total cost, Ihcir total 
weight, the greatest weight of roofing that can 
be placed on its walls. All these are questions 
of a mathernatical kind because they involve 
quantities. 

What is a Mathematical Problem ? 

The first step, therefore, in deciding whether 
a problem is of a mathematical nature is to 
examine how far it is concerned with shape and 
size and the changes of these with time. There 
are other aspects such as force, and tempera- 
ture, and energy, which fall into the field of 
physical science, but they also are to that extent 
mathematical. It will be shown later' how to 
analyse a mathematical problem m such a way 
as lo bring mathematical knowledge to bear on 
it and solve it. For the moment all that is 
necessary to recognize is that a problem is of a 
maihematicaJ nature when it is concerned with 


shapes, sizes, measurement.s, and the relations 
between these. 

For the Lessons which follow you should pro- 
vide yourself with the mathematical instruments 
that will enable you to handle such problems, and 
in doing so you will sec how to disentangle the 
mathematical side of any complicated situation 
from IhOvSc other aspects such as emotions and . 
feelings with which we arc not here concerned. 

Shapes and Sizes 

It is evident enough that the number of bricks 
required to build a house of a given shape and 
size depends on the size and .shape of the brick 
and not on the feelings of the builder. He can 
be dismissed from the picture. Indeed, once 
the size and shape of the house is given it 
becomes merely a question of filling up so much 
space with bricks of certain sizes. Thus the 
composition of the brick itself also has nothing 
to do with the question. A mathematical 
problem is reduced to its proper form when you 
are left with a statement of what is required in 
terms of shape and size. We shall return to 
this later. 

Our purpose now is ta develop the tools, as 
we have already produced those of a simple 
arithmetical nature. 

A mathematical problem is concerned with 
shape and size, and thus it becomes imperative 
to consider these terms more exactly. In 
seeking an answer to the question “ What is a 
shape ? '' you will have to consider points and 
lines, and an examination of the meaning of size 
will lead to the discussion of lengths, areas, and 
volumes. 

The branch of mathematics dealing with these 
problems is called geometry and the subject 
divides naturally into two parts, plane geometry 
and solid geometry. Plane geometry deals 
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Figs, f to 4. Fixing points, lines, and angles. 

With points and lines on a flat surface, (hat is to 
say, the figures that you draw will have length 
and breadth (and therefore area) but no thick- 
ness. Solid geometry deals with objects having 
thickness as well (and therefore volume). 
This Lesson is concerned only with plane 
geometry. 

Points and Lines 

Suppose that you have a fixed point (as 
represented by a dot or a small cross on the 
paper (Fig. 1) ) and wish to draw a straight line 
through this point. Since the direction of the 
line is in no way fixed you can draw any number 
of lines. If you wish to draw a line through 
two fixed points, then there is only one possi- 
bility. Stated otherwise, two points fix a 
straight line (Fig. 1), Again, if two straight 
lines cut one another, they fix a point, If two 
lines are drawn which do not cut one another. 


however far they are drawn m either direction, 
then those lines are said to be parallel. 

If two lines cut one another, this can happen 
in various ways. Consider the three diagrams 
Figs. 2, 3, and 4. Each consists of two lines 
crossing one another (or intersecting, as it is 
called in geometry). What differs in the three 
diagrams is the “ amount of spread.” Con- 
sider the distance apart of pairs of points all at 
the same distance from the points of inter- 
section. These points are lettered A, B ; 
C, O ; E, F. The distance CD is greater than 
the distance AB, and similarly EF is greater 
than CD. This ” amount of spread ” between 
pairs of intersecting straight lines is called the 
angle between them, [n the third diagram 
(Fig. 2r) where the four angles made by the 
lines arc all equal, the lines are said to be at 
right angles (Fig. 3), and if each right angle is 
divided into 90 parts, each small angle so 
formed is called one degree and written T. For 
closer measurement of angles each degree can 
be subdivided into 60 minutes (written 60'), and 
again each minute split up into 60 seconds (60*). 
It will be noticed that in the foregoing the sum 
of two adiacent angles (i.e. two angles next to 
one another) is I80\ and this is true however 
the intersecting lines cut, as seen in Fig. 4. 

Triangles 

So far wc have considered only two lines 
intersecting. Suppose you have three lines 
intersecting, no two of which are parallel. Then 
each pair will have a point of intersection and 
you will have a shape formed by the part of each 
of the three lines between its intersections with 
the other two ; such a shape is called a triangle 
(Fig. 5). Thus a triangle is fixed by three lines 
or by three points (provided that the three 
points arc not in the same straight line). 

Every triangle has three sides and three 
angles (Fig. 6), but these are not all independent, 
Wc have not space here to give detailed gjo- 
mctrical proofs of all the relations between 
lines, angles and triangles ; these relations 
(or theorems as they arc called) can be found 
in any text book on geometry. The purpose 
here is to consider some general properties, 
state some of the more important facts, and 
consider their bearing on mathematics in general. 



Figs. 5 and 6, TrUagfes, 
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Fik. H. IriiinKlr fiveil by 
ti\<i sides and included un^'le. 



Fig. 9. Jriangle fixed by one side and 
two angles. 


The smallest number of quanlilics required 
to fix the shape and si^c of a triangle are three. 

(1) A triangle is fixed if the three sides are 
given. Suppose the thiec sides are represented 
by three lines (l ig. 7^/). Draw AB equal in 
length to the lirst line. I hen only one point 
C can be found such that AC equals the second 
line in length and HC' the third line (l-ig. Ih). 

(2) A triangle is fixed if two sides and the 
included angle are given (f'ig. 8). (The in- 
cluded angle is the angle between the two given 
lines.) Draw AB equal to the first given line 
and at A make an angle equal to the given angle 
extending the arm to the point C and making 
AC equal the second given side. Then, B and 
C being now fixed, the third side BC is fixed so 
that only one triangle can be drawn with the 
given information, 

(3) A triangle is fixed if one side and two of 
the angles are giv^en (fig. 9), Draw AB equal 
to the given side, at A draw one of the given 
angles and at B draw the other. By extending 
the arms of these angles they will meet in a 
fixed point C. 

Note. — If only the three angles, of a triangle arc 
given, any number of triangles may be drawn. 


These considerations of the least quantities 
necessary to fix the shape and size of a triangle 
have a very important bearing on the relation of 
two triangles to one another ; for if two triangles 
have any one of the foregoing sets of necessary 
quantities in common, they must be equal in all 
respects. Triangles which are equal in all 
respects are said to be congruent. 

Congruent Triangles 

Two triangles will be congruent if they have 

(1) Three sides of one equal to ihc three sides of the 
other. 

(2) Twt» sides and the included angle of one of the 

mangles equal to two sides and the included 
angle of the other { 

(3) Two angles and a corrc.sponding side equal. 

Similar Triangles 

It has already been slated that if only thi 
three angles of a triangle are given, any number 
of triangles may be drawn. There will, how-\ 
ever, be a very important relation between the 
lengths of the skIcs of such triangles. To dis- 
cover what this relation is, draw any triangle 
ABC taking AB equal to, say, two inches and 
making the angles at B and C a definile number 
of degrees (Fig. lOr/). Then draw another 
triangle Dl .F making DE equal to, say, 5 inches 
and having the angles at E and D equal to those 
at B and A respectively (Fig. 10/;). 

Measure AC, BC, DE, EF. You have made 
Dli two and a half limes as long as AB and you 
will find that DF --- 2^ x AC, and l.E - 2^ x 
BC, except for some small practical error. In 
other woids, you will find — 

Dh _ 5 _ DF _ FE 
AB 2 ' AC BC 

The only difference in the two triangles is in 
the scede to which you have drawn the sides ; 
the angles are the same. Such triangles, where 
the angles are the same and the ratio of corres- 
ponding sides equal, arc called similar triangles. 

Facts True about ALL Triangles 

(1) Two sides of any triangle are together 
greater than the third. 

A straight line is often defined as the shortest 
distance between two points and on this defini- 
tion, the foregoing theorem follows immediately. 
For suppose ABC is any triangle, then the path 
from A to B is shorter than the path A to C 
together with the path C to B (Fig. 11). 

i.e AB < AC H CB 
or AC + CB > AB 

(The sign means “ less than,” and > “ greater 
than.”) 

(2) The three angles of any triangle add up 
to 180”. This can be experimentally verified as 
follows : 

Draw any triangle ABC and through the 
point A draw a line at right angles to BC 
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Mk. 10. Simibir triangles. Fig. 11. Any two sides greater than third. 
Three angles total big. 13. Problcin. Fig. 14. Particular triangles. 


d ig. 12). C all this line AD. Divide AD in 
iwo by a line (FJ') paiallcl to nc\ Cut the 
inanglo out and Ibid it about FF. A will 
eoineide with D so that the angle between FD 
and Dl' (written ,/ F^DF) is ec|ual to A. Again 
draw lines through U and F parallel to AD, and 
fold the triangle about each of these lines in 
turn. Both B and (.' will coincide with D, so 
that / I:DB B and /. 1 DC --- C. Then 
since the three angles at D must add up to 180’, 
BI3C being a straight line, you have B 4 - A + 
C’ 180 , i.c. the three angles oF a triangle add 
up to ISO . 

riohlem A pilol luis to Hy from .'i p.unt A, bomb 
.1 slimghl railway line, and Hy back to a point B. It 
IS required to lind the ilirecUon he must take in order 
that Ins lota) journey sliall be as short as possible 

Consider the diagram Fig I.F A, B represent the 
starling and Finishing points respectively, CD the 
straight railway line. From H dlaw a line at right 
angles to CD eutling it at N and produce to F making 
N£ ^ - BN. Join AF, eiiUmg CFJ m F d hen AF -F 
F’H will be Ihc shortest distance ihe pilot need Hy. 

To prove that this is so, take any other point (G) 
in CD, Join AG, GB and GF. Then you rcquiic 
to show that AG F- GB is always greater than AF -F 
F'B, wherever G may be. 

Since BN — NE by construction, then the triangles 
FNB, FNti are congruent, i.e. equal in all respects 
because each of these triangles has two sides equal 
(FN is common, and BN NE) and the included 
angle equal {/_ FNB -- 90“ — / FNE). I'herefore 
FE - FB. Similarly GE GB. Thus AF [ FB = 
AF; i FE ' AF^. ; and AG 1 GB ^ AG f GE. 
Using the property above, that two sides of any 
triangle arc always greater than the third, you have 
AG -F GE > AFi 

i.e. AG + GB AF -1- FB for all positions of G. So 
that the point F.you have found will be the point to 
bomb the railway line in order that the total distance 
down will be a minimum. 


Facts About Particular Triangles 

(1) In any right-angled triangle, the sum of 
the two angles olhci than Ihe right angle add 
up to 90' . This follows from the theorem 
above. Since the three angles of any triangle 
add up to 1804 ihen if one angle is 90’, that 
leaves 90 ' for the sum of the other two. 

(2) In a iriangle which has all ils sides equal 

(an equilateral triangle) the angles arc 60 ' each. 
The angles are all equal and therefore any 
one - 180 /3 ^ 604 

(3) An isosceles triangle is one which has 
two of Its sides equal in length. The angles 
opposite these sides arc also equal. Fig. 14 
illustrates these three facts. 

EXERC1SF.S 

The Ntudcnl will require a semi-circuliir scale (pre- 
ferably tiansparciil) fur measuring angles (culled a 
pi otractor). 

(1) Draw' any two intersecting lines as shown 
(F'ig. 15), With the protractor measure each of the 
four angles A, B, C and D. Verify that A ^ B, 
C D, A j C - 1804 A 1- D - 180^ A + B -F 
C ‘ D - 360'. 

(2) Draw' two parallel lines. (A convenient method 
IS to place the ruler on the paper and draw lines along 
both edges.) r!)raw another line to cut both these 
parallel lines (Fig. 16). Verify tliat A B, C == D, 
AID- 180’, C d E - 1804 A -- E, A 4 C ■+■ D 
+ E - 3604 


<^lgs. IS and 16. Exercises on triangles. 
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0) Draw any triangle as shown (Fig. 17). Verify 
that A f B ! C ISO", D ) E -f- F -= 360‘\ E -- 
A I C, F - A + B, D B I C\ . 

(4) Draw any triangle ABC. Measure the length 
of the .sides and verify that AB BC > AC, AB H- 
AC > BC, AC I BC - AB. Draw another triangle 
DEF having the same angles, making the angles at D 
and E equal to those at A and B respectively. IVleasurc 
the lengths of the sides and verify that DF./AB — 
EF/BC - FD/CA. 

(5) Each of the following diagrams (Fig. 18), with 
the measurements as staled, is incorrect. 



Without measurement, give reasons for this being 
so. 

Answers to Exercises in Lesson 3 

(1) 214, 142j-^j 

(2) 72-264 (3) 5-57261 (4) 9-8893 

(5) 718-25 (6) 34-897836 

(7) 269-146153* (8) y 2^ 



LESSON 5 

Areas Enclosed by Simple Shapes, and Theorems 

on Triangles 


O NF of the most important facts concerning 
any shape is the area it encloses. We 
will now consider the areas of triangles 
and of some other simple plane figures. 

Rectangle 

A rectangle is a four-sided figure, all the 
angles of which are right angles ; its oppo.sile 
sides are equal and thus its urea is equal to the 
length of one side multiplied by the length of an 
adjoining side. If the sides arc measured in 
inches, the area will be expressed in squ(4re 
inches. 


Triangle Area 

The area of any triangle is equal to one half 
the length of any side multiplied by the length 
of a line drawn from the opposite angular point 
(or vertex) at right angles to that stde. (This 
line is called a perpencUcitlar.) Thus in Fig. 19 
the area of the triangle ABC - J.BC.AD. This 
follows very simply from the expression for the 
area of the rectangle. Suppose a rectangle 
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Figs. 19 mid ZO. Areas enclosed by triangles 
jiud trapezia. 


BCEF be drawn with BC as one side, and the 
adjoining side made equal to AD. Then the 
area of the right-angled triangle ADB is hall 
the area of the rectangle A DBF. Similarly 
area A ADC = 4 area rectangle ADCE. By 
adding, therefore, the area of the A ABC — J 
(rect. A DBF + reel. ADCE) -= 4 rect. BCEF - 
J.BCAD. 


Trapezium 

Any four-sided figure is called a quadrilateral, 
A trapezium is a particular quadrilateral with 
two sides parallel. Its area is found as follows. 
If ABCD represents the trapezium (Fig. 20), 
draw perpendiculars AE and BF from A and B, 
to CD. Since AB and CD are parallel, AE = 
BF. Suppose that each of these lines is h units 
in length, then the area of the trapezium — 


-- area reel. ABFE 4- area A AED 4 area 
A BFC 

- h. EF 4 4 ./ 1 .DE + i.A.FC 


, / DE FCx 

= /i(ef+ t) 

“ ^ (2EF f DE -f FC) 

- ^ (EF f EF 4 DE + FC) 

= ^ (AB ^ CD) since CD - DE 4- EF 4- FC and 
AB * EF 


i.e. the area of a trapezium is equal to half the 
sum of the parallel sides multiplied by the 
distance between them. 
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A quadrilateral which has two pairs of 
parallel sides is called a parallelogram (Fig. 21). 
Its opposite sides are equal in length, i.e. AB = 
CD and CB = AD, and since it is also a trape- 
zium its area is 

4 X A X (AB + CD) ) X /i X 2 X AB 
/i X AB 



Figs. 21 and 22. Areas enclosed by parallelograms 
and polygons. 


Convex Polygon 

A polygon is convex if the line joining any 
two points inside it also lies inside it. Every 
convex polygon can be divided into a number 
of triangles and trapezia as indicated in Fig. 22, 
by drawing a line right across the figure from 
one vertex to another and drawing perpendi- 
culars to this line from all other angular points. 

This method of calculating the area enclosed 
by a convex polygon extends readily to any 
polygon. 

Theorem of Pythagoras 

The theorem of Pythagoras is one of the most 
important theorems in geometry and is sup- 
posed to have been discovered by the Greek 


G 
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philosopher Pythagoras (born about 530 b.c.). 
The theorem states that in any right-angled 
triangle (Fig. 23) the square drawn on the 
longest side (called the hypotenuse) is equal in 
area to the sum of the squares on the other two 
sides, i.e.: 

sq. BCDE - sq. ACIH -h sq. ABFG, 
or, alternatively, 

(BO* - (AC)‘ + (AB)*. 

Where no confusion can arise this may, for 
convenience, be written 

BC* - + AB*. 

Thus, as an example, if AC = 3 inches, AB = 
4 inches ; then — 

flC* '= 3* H- 4* sq. inches 
i.e. BC“ — 9-1-16 sq. inches 
=■ 25 sq inches 
i.e. BC =■ 5 inches. 

The truth of this theorem can be seen in many 
ways, one of the simplest being by the use of 
similar triangles. Let ABC (Fig. 24) be any 
right-angled triangle having the right angle at A. 
From A draw a perpendicular AD on to the 
hypotenuse. Then, first of all, the A DBA is 
similar to the A ABC because they are both 
right-angled triangles and have the angle B in 
common. Therefore : 

AB BD . 

BC “ AB 

Again, the triangles DAC, ABC are similar ; 
they are both right-angled and have the angle 
C in common. Thus : 

or AC* BC X CD 

Ci^ AC 

Adding these two relations together, 

AB* -f AC* - BC X BD + BC X CD 

- BC (BD -I CD) 

BC X BC 

- BC* 

Problem. A ladder 26 ft. long just reaches to the 
caves of a house when the foot of the ladder is 10 ft. 
away from the house wall (Fig. 25). What is tlie 
height of the eaves above the ground ? Suppose that 
h feet represent the height of the eaves above the 
ground. Then from the theorem above 

A* f- 10* = 26* 
or A* - 26* - 10* 

A* - 676 - 100 576 

so that A 24 feet. 

Theorems on lYiangles 

In the geometrical work wc have done so far 
we have considered the fundamental facts con- 
cerning triangles. There still remain several 
theorems that are of importance in branches of 
applied mathematics. We will consider these 
now. 

(1) The straight lines which bisect the angles 
of a triangle are concurrent. 

(Three or more lines are said to be concurrent 
if they all pass through one point.) 
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Let ABC be any triangle fFig. 26) and suppose 
that the angles at B and C are bisected by two 
lines meeting in I. From I draw perpendiculars 
to the sides, meeting them in D, E, F as shown, 
and join lA. If you can show that I A bisects 
the angle at A then you will have shown that the 
three bisectors of the angles of a triangle all pass 
through the same point. 

A 


Fig. 26. Con- 
current lines in a 
a triangle. 
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The proof is very simple : since BI bisects the 
angle at B, / IBD equals Z. IBP (indicated on 
the diagram by a small cross). In addition, the 
triangles BID and BIF are right-angled and 
have the hypotenuse (BI) in common. Thus 
they are congruent and ID ^ IF. By applying 
exactly similar reasoning to the triangles CID 
and CIE you have ID IH, so that IF - IE, 
which proves that the right-angled triangles 
A IF, AIR are congruent. Thus l_ F'AI 
/ EAI, or A1 bisects the angle at A. (It is 
important to notice that since ID = IE ^ IF, 
a circle with centre 1 could be drawn to pass 
through D, H and F; it would touch the sides 
BC, CA, AB at these points.) 

(2) The straight lines which bisect the sides 
of a triangle at right angles arc concurrent. 

Let ABC be any triangle (Fig. 27) and D, E, 
F the mid-points of the sides. Through F and 
E draw perpendiculars meeting in O. Join OD. 
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Fig, 27. Ernes bisecting , 

triungle sides are concurrent . Fig 28 

Fig. 2H. Medians of a tri- 
angle are concurrent. 

You require to prove that OD is at right angles 
to BC. The method of proof is similar to the 
previous ; the triangles AFO, BFO have two 
sides and the included angle equal, and are 
therefore congruent, so that OB - OA. Simi- 
larly OA ‘ OC’ and consequently OB ^ OC. 
Now D is the mid-point of BC by construction, 
so that the triangles ODB, ODC'have two sides 



equal and the third side common. Thus the 
triangles arc congruent and therefore/. ODB = 

/_ ODC, i.e. they are both right angles. O is 
thus the point of intersection of the three per- 
pendicular bisectors of the sides of the triangle. 
(It should be noticed that, since OA — OB -- 
OC, a circle with centre O will pass through the 
point A, B, C. This circle is called the circum- 
scribed circle of the triangle ABC.) 

(3) The medians of a triangle arc concurrent. 
(A median of a triangle is a straight line drawn 
from a vertex to the mid-point of the opposite 
side.) 

Let ABC be any triangle and BL, CM two 
medians meeting in G (F^ig. 28). Join AG and 
continue this line until a point K is reached 
where GK - ACi. Let this line cut the side 
BC in N. \ 

You have to prove that AN is a median, i.e.\ 
that BN “ CN. Join BK and CK. By your\ 
const! uction you have made G the mid-point \ 
of AK, and 1. the niNj-point of AC. Therefore 
GL is parallel to KC, i.e. BL is parallel to KC. 
Similarly C'M is parallel to BK so that you have 
proved that the quadrilateral BKCG is a 
parallelogram. One of the properties of a 
parallelogram is that its diagonals bisect each 
other, i.e. BN -- NC and GN NK. 

The first of these relations proves our theorem 
because it shows that AN is a median and there- 
fore the three medians arc concurrent. The 
second of the relations fixes the position of G 
because GN - NK, i.e. GN is one half of GK, 
i.e. GN is one half of AG, i.e. GN is one third 
of AN so that the point of intersection of the 
medians is one third the way up cither — or, 
.stated otherwise, G is a point of iriscction of a 
median. G is called the centroid of the 
triangle. 

This geometrical theorem is of very great 
importance in connexion with problems on 
centres of gravity in mechanics. 

(4) The altitudes of a triangle are concurrent. 
(An altitude of a triangle is a straight line 
drawn from a vertex perpendicular to the 
opposite side.) The proof is by a property of 
quadrilaterals inscribed in circles which is 
demonstrated in the next Lfesson. 

EXERCISES 

(1) Draw a triangle having sides 4, 6 and 8 inches 
in length. Draw and measure the three perpendiculars 
from the angular points on to the opposite sides. 
Find the area of the triangle 
three ways by using each 
perpendicular in turn. 

(2) Find the area of the 
figure, having the lengths 
(in feel) as shown (Fig. 2^)). 

(3) Draw a straight line 
AE 4 inches in length, mak- 
ing AB - DC - CD DE 
— 1 inch. Through the 
end A draw a perpendi- 
cular line AP. one inch in 
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Areas Enclosed by Simple Shapes 


length. Join PB, PC, PD, J*E. Veriry that these 
lengths will represent v'2, v/5, VlO, VI 7 respectively 
antf find them by measurement. 

(4) Draw three triangles having sides of lengths 5, 
12, n cms. ; 8, 15, 17 cms. ; 12. 35, 37 cms. By 
measuring (he angles verify lhat they arc right-angled 
triangles. Use the theorem of Pythagoras to con- 
firm by calculation 

(5) A triangle ABC has sides AB -- 2i inches, 
BC — hi inches and AC — 6 inches. Verify by 
drawing that it is a right-angled triangle and confirm 


by calculation. Use a protractor to draw a perpen- 
dicular (AD) from A on to BC From similar triangles 
calculate the lengths of AD, BD, and CD. 


Answfr ro ExFRcisr in Lesson 4 

(5) (a) Angles do not add up to 180" ; {b) angles 
add up to 180", but should not ; (r) angles do not 
add up to 18(V ; (tl) two sides are not greater than the 
third ; (r) angles of an equilateral triangle are equal ; 
(/’) angles at the base of an isosceles triangle arc equal. 


LESSON 6 

Circles 


E arlier Lessons have restricted attention to 
shapes composed of straight linc>. The 
smallest number of such lines that could 
enclose a space is three, giving a triangle. In 
this Lesson vve give up the restriction that the 
elements of which the shape is composed are 
slraighl lines, * 

A space can be enclosed by a closed curved 
line, of oval or circular shape. Such shapes arc 
of great importance in all forms of mechanism, 
the simplest of which is the wheel. Because the 
use of the tree-trunk, the rolling log, and the 
wheel as aids to transport dales from anliquity, 
It is not surprising that the properties of closed 
figures such as circles have been studied foi 
many thousands of years. The cxlenl of early 
knowledge of circular measurements may be 
iudged from the specifications given in the 
Bible for the building of the Temple. The 
Hebrews, the Egyptians, and the Greeks all 
contributed to the development of the subject. 
This Lesson is concerned with shapes that are 
bounded by circles and straight lines. 


IS a radius, BC a diameter. Any other line, 
such as DE, which divides the circle into two 
parts is a chord, and the two parts (one of which 
is shaded) arc called segments. Also, any part 
of a circle bounded by two radii and part of the 
circumference (such as the shape OAC) is a 
sector, the curved part of the circumference, 
AC, being termed an arc. 

Circumference of a Circle 

One of the fundamental properties of the 
circle is that ihe ratio of the length of the cir- 
cumference to that of the diameter is a constant, 
quite independent of the size of the circle, and 
this theorem may be expected from our know- 
ledge of similar triangles. Consider two sectors 
of different circles, both sectors having the 
same angle at the centre (Fig. 31). Let the 
sectors be OAB and PCD and draw the chords 
AB and CD. Suppose the radius of one circle 
is R units and of the other, r ; then because 
OAB and PCD arc similar triangles AB/R - - 
CD/r. Similarly we can show that 


A Circle Defined 

A circle is dclined as the figure enclosed by a 
curve traced out by a point which is always a 
fixed distance from a fixed point. The fixed 
point is caffed the centre of the circle, the fixed 



Figs. 30 and 31 . Chords, segments, sectors, and ares 
of circles. Calculating the circumference. 


distance is the radius, and the curved path the 
circumference. Any line passing through the 
centre and terminated by the circumference is 
called a diameter, so lhat the length of a 
diameter is twice the radius. In Fig. 30 OA 


jirc AB arc CD 

R ~~ r 


Again, it is reasonable to expect that the 
number which, multiplied by the arc AB, gives 
the circumference of the circle with centre O, 
will be the same as that which, when multiplied 
by the arc CD, gives the circumference of the 
circle with centre P, because the angles AOB 
and CPD arc equal. Thus the circumference 
divided by the radius is a constant for all circles ; 
or, since the diameter is twice the radius, you 
have 


circumrcrcncc 

diameler 


^ constant. 


This constant has been denoted for centuries by 
the Greek letter n {pi). It is a non-terminating 
non-recurrent decimal ; its value to 5 places of 
decimals is 314159. You can write: 


Circumference of any circle 

--- 7T X its diameicr 
2 X n X Its radius. 
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The area of a circle of radius R is ttR®. This 
will appear reasonable by the following argu- 
ment. Let a circle be drawn and divided up 
into an even number of sectors and suppose 
these sectors are placed side by side as shown in 
Fig. 32. Then by increasing the number of 
sectors the diagram above will resemble very 
closely a parallelogram, one of whose sides, 
AH, will be approximately equal to half the 
circumference in length since it is made up of 
the arcs of half the total number of sectors. 
Also AC is the radius of the circle (R). The 
area of the parallelogram is AB x AC which is 
approximately R x rH = ttR*. 


the arc AC, being one quarter of the circum- 
ference of the circle, isJxZxrcxR units in 
length, and the angle COA — 90°. Using the 
fact that the ratio of angles is equal to the ratios 
of corresponding arcs, we have 


^:boa 

zlCOA 

. ] radian 

so that ~ 

Cross-multiplying, 


arc AB, 
arc AC 
R _2 
icR/2' ’ ' Tc 


71 radians 180 degrees, 
i.c. 3- 14159 radians =» 180 degrees, 
and tliererore 1 radian = 57 296 degrees. 


c 



Fig. 32. Calculating the area of a circle. 


Measurement of Angles 

From the fact that the circumference of any 
circle divided by its radius is a constant, we 
have another method of measuring angles which 
IS suilable for theoretical work in geometry. 
Draw any circle, and suppose that the length of 
an arc AB is made equal to the radius OA (or 
OB) (Fig. 33). Then the angle BOA will be 
the same whatever the size of the circle and is 
therefore convciViciitly taken as a unit angle. 
This angle is called a radian, and it may be 
defined as the angle subtended at the centre of 
a circle by an arc equal in length to the radius. 
Since we already have one method of measuring 
angles (i.e. degrees), there must be a relation 
between degrees and radians. From Fig. 33 
one radian must be nearly equal to 60' since 
the arc AB is not very different in length from 
the chord AB. 




Figs. 33 and 34. Relation between degrees and 
radians. 

The exact relation can be found quite easily. 
Consider a quadrant of a circle (Fig. 34) and 
draw an angle of 1 radian and let the radius of 
the circle be R units. Then by definition of a 
radian, the arc AB - R units m length. Also 


The following table gives the relation between 
degrees and radians for the commoner angles ! 
30'’ Tr/6 ( 0 5236) radians 

45” - r/4 ( -- 0-7854) radians 
60’ - r/3 f - 1-0472) radians 
90“ - t:/ 2 ( ■ I -5708) radians 
180‘-r: (- 3 1416) radians 

360“ — 2t: ( 6 2832) radians 



Figs. 35 and 36. Areas of sectors and segments 
of a circle. 


Length of a Circular Arc 

One of the advantages of measuring angles in 
radians is that it enables us to obtain a very 
simple expression for the length of any circular 
arc. Consider Fig. 35 : it consists of any arc 
(AB) of a circle of radius r units together with 
an arc AC which has been made equal to the 
radius, so that the Z.AOC =« 1 radian by 


definition. 

Now 

arc AB /_ AOB 
arc AC /, AOC 

l.C. 

arc AB _ / AOB (in radians) 

/■ Z.AbC (in radians) 


_ ^^AOB (in radians) 

1 ’ 

Thus 

1 

arc AB — r X ^AOB (in radians). 


We can now check our previous expres$ion 
for the circumference of a circle. The angle at 
the centre of a circle is four right angles, i.e. 
360° or 2:r radians ; therefore the length of the 
circumference = r x 2 tc, which is the value 
already obtained. 

Area of Sector of a Circle 
Referring again to Fig. 35, you can find the 
area of the sector AOB by the same method as 
that for finding the area of the circle earlier in 
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this Lesson. There you divided the circle into 
an even number of sectors and placed them 
end to end (Fig. 32). You can divide the sector 
AOB into an even number of smaller sectors 
placed end to end, when you will obtain, by 
increasing the number of small sectors, a 
parallelogram having one side of length (i arc 
AB), and the radius of the circle (r) as the per- 
pendicular length between the parallel sides. 
Thus 

area of sector AOB (Fig. 35) 

— r X i arc AB 

/■ X I X r X / AOB (in radians) 
from the theorem above giving the length of a 
circular arc, 

i r® X ^AOB (m radians). 

Area of Segment of a Circle 

The area of the segment, shaded in the 
diagram (Fig. 36), is obviously the area of the 
triangle AOB subtracted from the area of the 
sector AOB, i.c. 

area of sogmenl = area of sector AOB 
— arou A AOB 

- i r® X /.AOB 4 r > BN, where BN is the per- 
pendicular from B on to OA. 

The student will not yet have sufficient know- 
ledge to obtain an expression for the length of 
BN in terms of the /.AOB. We shall return 
to this in Lesson 9. 

Theorcmis on Circles 

Wc give now a list of the more important 
facts concerning circles. We will indicate why 
the results are to be expected and how they arc 
obtained, but for a rigorous proof the student 
is referred to a text-book on geometry. 


Fig. 37. Bisecting a chord. Fig. 38. A tangent 
to a circle la at right angles to the radius. 

(1) The line drawn from the centre of a circle 
to bisect a chord is perpendicular to it. 

If AB is the chord (Fig. 37), C its mid-point, 
and O the centre of the circle, then the triangles 
OAC, OBC are congruent because OA = OB ~ 
radius, AC = CB, and OC is common to both 
triangles. 

Therefore Z.OCA = Z.OCB — 90'’. 

Noth, — A tangent to a circle is a line which touches 
the circle and when produced does not cut it. Let 
CD represent a line (Fig. 38) cutting the circle in P and 
Q, and suDoose that P is keot fixed, and CD is revolved 



Fi^. 39. I'wo tangents to a circle drawn from a 
point outside are of the same length. Figs. 40 and 
41. Angles at the centre of a circle. 


about P so lhal Q approaches P. Then ultimately 
0 and P will become the same poinl and the line CD 
Will lie along AB. This line (AB) is then a tangent to 
the circle ai the point P, which is said lo be the point 
oj contact. 

(2) A tangent to a circle is at right angles to 
the radius drawn to its point of eon tact. 

In Fig. 38 AO PA - /OPB 90^ Im- 
portant results of this theorem arc that 

(a) only one tangent to a circle can be drawn 
through a given point on the circumference 

(b) the straight line at right angles to a tangent, 
at its point of contact, passes through the 
centre of the circle. 

(3) The two tangents drawn to a circle from a 
point outside it are of the same length. 

Let PS and PT be the tangents drawn from a 
point P to the circle, centre O (Fig. 39). The 
triangles OPS, OPT are congruent because they 
are both right-angled, OS -- 01', and OP is 
common. Thus PS - PT. 

(4) The angle at the centre of a circle is double 
the angle at the circumference standing on the 
same arc. 

Let AB be the arc (Fig. 40), O the centre of 
the circle so that A AOB is the angle at the 
centre, and let C be any point on the circum- 
ference. Then aACB is the angle at the 
circumference and we have to show that AAOB 
= 2 X AACB. Join CO and produce to D. 
Then the triangle OAC is isosceles (OC equal- 
ling OA) and therefore AOAC == aOCA. 
Also, in Lesson 4, it was seen that the exterior 
angle of any triangle equals the sum of the two 
interior opposite angles (A “ B + C, Fig, 41), 
so that finally (Fig. 40) : 

ZDOA « AOAC + AOCA » 2 x AOCA. 

Similarly, 

A DOB AOBC 4 AOCB - 2 x 40CB 

Addma, / AOB “ 2 x / ACB 
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(5) Anf^ks in the same se^tnent of a circle are 
equal. This follows immediately from the fore- 
going theorem ; since C was any point on the 
circumference, every angle at the circumference 
is half the angle at the centre and therefore all 
angles in the same segment are equal (Fig. 42). 



(6) The opposite angles of a qiiacli ilatcral 
\\'Ijo\c four corners lie on the circumference of a 
circle are tojicthcr equal to tm) rkht angles. 
(Such a quadrilateral is called cyclic.) 

This theorem follows from (4). If A BCD 
represents the cyclic quadrilateral (Fig. 43) and 
if O denotes the centre of the circle, join DO, 
BO. Then the smaller angle DOB (i.e. less 
than 180 ) equals twice the angle at C and the 
larger angle DOB (i.e. greater than 180 , some- 
times called the reflex angle DOB) equals twice 
the angle at A, as indicated in the diagram. 
But these two angles DOB together add up to 
four right angles. Thus 2 A H - 2C - 360 or A + 
C ” 180"', so that the opposite angles of a cyclic 
quadrilateral add up to two right angles. 

NorL.— In this theorem the ciULidnlatcral was cyclic, 
aiul you had to prove ihal the opposite angles added 
up to 180 . If you had proved that if the opposite 


angles of a quadrilateral added up to 180*’, then the 
quadrilateral was cyclic, you would have been proving 
Inc converse theorem. In this case the converse is 
also true, but often the converse of a true statement 
is untrue, for instance — “ all dogs have two eyes is 
a true statement, but the converse, that all animals 
which have two eyes arc dogs, is obviously false. 

(7) The angle in a semicircle is a right angle. 
This is just a special case (Fig. 44) of (4). 

(8) The angle between a tangent and the chord 
through the point of contact is equal to the angle 
in the opposite segment. 

Consider Fig. 45. AB is a tangent to the 
circle, centre O, P being the point of contact 
and PQ is a chord. PC is a diameter and you 
have to prove that /. BPQ ^ / PCQ. Thd 
proof IS as follows : ZC'QP ^ 90 because it ii 
the angle in a semicircle and therefore /ICPQ A 
90 - / PCQ. But / CPQ also equals 90 ' \ 

zlBPQ, since OP is perpendicular to the tangent \ 
AB (see theorem (2) above). Therefore / BPQ \ 
= /PCQ. 

EXERCISES 

(1) A square is drawn inside a circle of radius 2 in., 
so that each corner lies on the circumference of the 
circle. Ihus four scKineiUs arc formed Find the 
areas of Ihc circle, the square, and each segment. 

(2) Which IS the greater angle, 120' or 2 1 radians ? 

(3) Draw a sector of a ciicic of radius 4 in , having 
an angle of ‘0“ al the centre. Eik about 20 pins round 
the arc and hnd an approximation to the lengtii of the 
arc VMlh a piece of cotton. Convert 50' to radians and 
calculate the length of the arc accurately and also the 
area of the sector. 

(4) Draw any circle together with two intersecting 
tangents. Measure the lengths of the two tangents 
from the point of intersection to the points of contact 
and verify that they are the same within the limits of 
praHical error. 

(5) Draw any circle, centre O, and any choid PQ 
Join PQ to O and to any thiec points A, B, C in the 
sdiTic segment as the centre Verify, by measurement, 
that /PAQ - ._'PBQ -= / PCQ i ^ POQ. 

(6) Draw a circle and any cyclic quadrilateral. 
Vciify that the sum of each pair of opposite angles 
IS IHO’. 

(7) A tangent is drawn to a circle from a point P, 
T being the point of contact. Another line is drawn 
through P, cutting the circle in A and B. Prove that 
the iriangics PAT, PTB arc similar, and hence that 
PA ■' PD = PT-*. Verify by drawing and measuring 
a particular case. 

Answers to Exlrcisls in Llsson 5 

(1) Area 11-62 sq. in. (2) 84 sq. ft. 

(3) E41. 2-26, 316, 4-12. 

(5) AD - 2^\ in., BD == U in., CD - in. 


lesson 7 

Practical Geometry 


I N the two previous Lessons you have been 
studying plane geometry — the properties 
of points, lines, triangles, circles on a flat 
surface ; and frequently it was necessary, m 
order to prove some important fact concerning 
these figures, to imagine that some piece of 
construction had been carried through. For 


example, in one theorem it was supposed that 
the bisector of an angle had been drawn ; in 
another, the bisector of a line. Tt was also 
frequently assumed that a line perpendicular to 
the side of a triangle had been constructed. This 
was quite reasonable, but it is very important 
not to lose sight of the practical aspect. 



Practical Geometry 
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One must be prepared, if one is to develop 
the subject logically, to supply answers to such 
questions as “ How do you bisect an angle ? ” 
or “ How do you draw a perpendicular ? ” and 
to supply those answers in a practical way with 
a pencil, a ruler, and a pair of compasses. It is 
the technique of this practical geometry that 
will now be considered. 

In the constructions that follow, arcs of 
circles will be drawn with centres A, B, say, to 
intersect in C, say. It will always be assumed 
that the radii of the circles arc suflicicnlly large 
for the arcs to intersect ; it is not difficult to 
sec that this requires that the sum of the radii 
exceeds the distance from A to B. 




48 


J t in, 46. I to bisect 

I agivenanplc, Fi{'.47. 

I How to bisect a given 

' straight line. 

X 


rig. 48. How to draw a perpendicular to a 
straight line from a point outside It. 


fl) To bisect a ^iven anf^le (Pig. 46). Let A 
be the point of intersection of the lines forming 
the angle ; then with compass point on A draw 
an arc of a circle with any radius to cut the lines 
in B and C. With compass point first at B and 
then at C draw arcs with any, but the same, 
radius to cut at D. Join AD, which is the 
bisector of the given angle. The proof is simply 
that in the triangles ABD and ACD, AB - 
AC, BD - CD, and AD is common, so that 
these triangles arc congruent, i.e. /.CAD -* 
/BAD. 

(2) To bisect a given straight line. Let AB 
be the given straight line. With centre first at 
A and then at B and any radius draw two arcs 
to intersect above the line in C and two arcs to 
intersect below the line in D. CD is the per- 
pendicular bisector of AB at N (Fig. 47). 

The proof is as follows. Join AC, BC, AD, 
BD ; these will all be equal since they arc the 
radii of the same or equal circles. Thus the 
triangles CAD, CBD are isosceles with two 
sides of one equal to two sides of the other and 
the side CD common to both. Therefore these 
triangles are congruent and ^ACD ~ /.BCD. 


Therefore if CD cuts AB in N, the triangles 
ACN, BCN are congruent because AC = BC, 
CN is common, and the included angle ACN 
equals the included angle BCN. Thus AN = 
BN and /XNA = /.CNB = 90°, i.e. CD is 
the perpendicular bisector of AB. 

(3) To draw a perpendicular to a given straight 
line from a given point outside it. Let AB be 
the given straight line and C the point from 
which a perpendicular is to be drawn. With 
centre C d^aw any arc to cut AB in D and E 
and with these points as centres and the same 
radius draw arcs to cut in F (Fig. 48). CF is 
the perpendicular required. By joining CD, 
CE, FD and FE the proof follows exactly the 
same reasoning as in case (2) for the bisection 
of a given line, and we leave it as an exercise for 
the student. 

(4) To draw a perpendicular to a given straight 
line from a given point in it. Let AB be the 
given line and C the given point (Fig. 49). You 
have to draw a perpendicular to A B at C. With 
centre C and any radius, draw arcs cutting AB 
in D and E. With these points as centres and 
radius greater than DC, draw arcs cutting in F. 
FC is the perpendicular required. The proof is 
this. Join FD and F'E; then the triangles FCD, 
FCE arc congruent because F^D — FE, CD 
CE, and CF is common. Therefore /J'CD - 
ZFCE - 90°. 

(5) To draw a straight line through a given 
point parallel to a given straight line. Let AB 
be the given line, C the given point (Fig. 50). 
You require a line through C parallel to AB. 
With centre C and any radius sufficient to cut 
AB, draw an arc as shown in the diagram, 
cutting AB in D. With D as centre and the 
same radius, draw another arc to cut AB in E. 
With centre E and the same radius, draw an arc 
which must cut the first arc in D and another 
point F. CF is parallel to AB. The proof is 
that CD - CF - DE - - EF and so CFED is 
a parallelogram, i.e. CF is parallel to AB. 




D 


C 

F/9A9 


-4-B 

c 


/7>50 


Fig. 49 . Drawing a perpendicular. Fig, 50. Drawing 
a line parallel to a given line. 


(6) To draw a circle through three given points 
{not in the same straight line). Let A, B and C 
be the three points. Join AB, BC. These will 
be chords of the required circle. Bisect AB and 
BC at right angles {see (2) left col.) and let these 
bisectors intersect in O. Then O is the centre of 
the required circle and OA (= OB OC) is 
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Ihe required radius (Fig. 51). The proof of 
the above construction we leave as an exercise 
for the student. 



Fig. 51 . Describing a circle through three points. 
Fig. 52. langent lo a circle from a point outside. 


(7) To draw a tanf’cnt to a ^iven circle from a 
point outside it. Let P be the given point, and 
O the centre of the given circle. Join OP. 
Bisect OP in A and, with this point as centre, 
draw a .semicircle culling the original circle at T. 
Join PT. It IS a tangent lo the given circle 
because /.PTO — 90 as it is the angle in a 
semicircle. Therefore OT is at right angles to 
PT, and OT is a radius of the circle. Therefore 
PT' IS a tangent (Fig. 52). 

Projection 

A very important idea in mathematical work 
is that of projection. Consider a line (AB) of 
fixed length and suppose that perpendiculars 
arc drawn from A and B on lo another line XY, 
the feci of the perpendiculars being C, D 
respcclivel>. Then CD is said to be the pro- 
jection of AB on the line XY. Similarly EF 
is the projection of AB on to another fixed line 
LM (Fig. 53). 

Suppose you have any line (AB) straight or 
curved in space, and from every point in such a 
line you draw perpendiculars on to some plane 
(or dal) surface. You will obtain the projection 
of the line on the plane. Such projections are 
represented by the lines ah (Fig. 54). It is this 
idea of the projection of lines in space on to 
planes which forms the basis of the technical 
drawing and “ blue print ” of the engineer. 

Technical Drawing 

In engineering, the facts about a piece of 
machinery which has been made, or which it is 
proposed to make, have lo be conveyed from 
one person to another, and while a picture is 
useful for showing the shape of the object it is 
generally useless as a means for giving the size 
of the object. Obviously the actual measure- 


ments of each part of the solid body are of 
extreme importance, so that diagrams have to 
be devised to give this information. A difficulty 
arises immediately. How are you to represent 
a solid body, having width, breadth, and thick- 
ness, with flat diagrams on paper ? 

This problem is solved by means of pro- 
jections. Since the size of a solid body will be 
determined by the lengths and positions of its 
edges, we will first consider the diagrams 
necessary to fix the measurements of a straight 
line in space. Refer again to Fig. 54 ; ah is the 
projection of AB on a horizontal plane, and this 
projection gives valuable information about 
the position in space of the line AB. | 

The projection of a line (or lines) on to k 
horizontal plane is called the plan ; but this, in 
itself, IS insufficient exactly to determine ABA 
for many lines can exist in space, all having thc\ 
same plan ab. To fix AB exactly you need its ' 
projection on to another plane, and generally 
the vertical plane is the most convenient. The 
projection on to a vertical plane is called an 
elevation. Consider Fig. 55 : AB is a line in 
space and ah is its projection on a horizontal 
plane (H), a'h' its projection on to a vertical 
plane (V). ah is the plan and a'b' the elevation. 

Once the plan and elevation are given, the 
line is fixed ; and this fact gives a convenient 
method for practical work. XY, the line of 
intersection of the horizontal and vertical planes, 
is called the ground line. You take a sheet of 
paper and draw' a horizontal line XY to denote 
the ground line. Above this line represents the 
vertical plane ; below it, the horizontal plane ; 
so that you have simply rotated the horizontal 
plane about XY and thus have the plan and 
elevation on the same sheet of paper. By com- 
paring Figs. 55 and 56 the following facts are 
obvious : o'L, h'M are the heights of A and B 
respectively above the horizontal plane, and 
La, Mb are the distances of A, B respectively 
from the vertical plane. 

Finding True Length 

To find the true length of a line given its plan 
and elevation. By referring to Fig. 55 it will be 
seen that the true length of AB is the hypotenuse 
of a right-angled triangle whose base is equal to 
the length of the plan and whose perpendicular 
height is the diftcrence in heights of A and B 
above the horizontal plane. Consider Fig. 
57 : a'h' the elevation of a line in space 
and ah its plan. /I'N is the difference in 
heights of A and B (Fig. 55), found from the 
elevation. Through the end b of 
the plan is shown a line at right 
angles to ab, its length being made 
equal to b 'N. This gives the point 
C. aC is the true length of the line 
in space. /L Cab is the angle that the 
line in space makes with its own plan . 



Fig. 53. Projecring line AB on to lines XY and LM. Fig. 54. Pro- 
tecting line AB on to a plane ; curved line on to plane. 
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At this stage a few more definitions arc 
needed to help formulate the subject exactly. 
The angle between a line and a plane is defined 
as the angle between the line and its own pro- 
jection on the plane. The angle between two 
planes is defined as the angle between two lines, 
one in each plane, which arc drawn at right 
angles to the line of intersection of the planes 
through a common point, i.e. in Fig. 58, if XY 
is the line of intersection of the two planes, and 
N is any point in XY, then the angle BNC is 
the angle l^tween the two planes where BN and 
CN are drawn perpendicularly to XY. A cube 
is a solid, all of whose faces are squares. 
A pyramid is a solid, all 
of whose faces except one 
meet in a point, called the 
vertex. A triangular pyramid 
(i.e. a pyramid with all its 
faces triangular in shape) 
is called a tetrahedron, A 
regular tetrahedron is one 
of which every face is an 
equilateral triangle. 


PROBLEMS 

(1) Draw the plan and elevation of a cube ofedge 2 in. 
resting on the horizontal plane and whose vertical 
faces are inclined at 30" ana 60'’ to the vertical plane. 
Find the length of a diagonal and the angle between 
the diagonal and the horizontal plane. Draw the 
ground line XY (Fig. 59), and below it a square abed 
of side 2 in., one edge making 30'" with XY. This 
.square is the plan of the cube. From the four points 
fl, h, c, d. project lines to the part above XY which 
represents the vertical plane. The height of the eleva- 
tion must be 2 in. Notice which lines are dotted and 
which are thick ; bd is the plan of a diagonal, so 
through h a perpendicular is drawn and bC is made 
equal to 2 in. (the height through which the diagonal 
ri.scs in space). dC is the true length of the diagonal 
and /.bdC the angle it makes with the horizontal 
plane. By calculation, using the theorem of Pythagoras, 
the diagonal is easily seen to be of length \^T2 in. 


Vert teat Plane (v) 



(2) The six edges of a triangular pyramid ABCD arc of 
lengths as follows : AB - 2-6 in., BC 3*6 in., CA 
2 in., AD 2-8 in., BD 3-7 in , CD ^ 3 in. Draw 
the plan of the pyramid when it is standing on the face 
ABC, and determine the height of D. Draw also the 
elevation of the pyramid on a vertical plane parallel to 
the edge AB. 

The triangle ABC is first drawn, Fig. 60, then the 
point Di is found, making BDi 3-7 in., CDi 3 in. 
Then BCDi is ihc actual shape of the face BCD which 
has, in effect, been rotated about the edge BC until 
it is brought in to the horizontal plane. Draw a per- 
pendicular from Di on to BC, cutting it in L and 
produce. Similarly draw ACDn whicTi is the true 
shape of the face ACD. Draw a perpendicular from 
Da on to AC and continue to cut DjL produced in d. 
d is the plan of the vertex. Join A^/* Bd, Cd which arc 
the plans of the edges AD, BD, CD respectively 
Now Ld is the plan of a line from L to the vertex D 
and this line is equal in length to LD^, so that you 
can very easily find the height of the pyramid. 

Draw a line through d perpendicular to DjL pro- 
duced. Cut this perpendicular (at D^) by an arc of u 
circle, centre L and radius LDi ; then ^D, is the 
height of the pyramid. A line XY is drawn parallel 
to AB and the elevation is constructed, the height 
being now known (</Da). The student should cut out 
a model as indicated in Fig. 61, which will then close 
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correctness of the foregoing conslruciions. 

r.XCRClShS 

(1) Di’aw an angle ot 6(>’ and bisect it geometrically. 
Verify with a protractor. 

(2) Draw two lines AD, DC each 3 in. long so that 
angle ADC 120 '. hind, geometi ically, the centre 
of the circle passing llirough A, B, and C, and 
measure Us radius. 



' f3) Draw a triangle having sides 6 in., 8 in. and iO in. 
Find a geometrical method for drawing a circle 
inside the triangle to touch all ihree sides and 
measure its radius (,\cc Theorems of Triangles, 
Lesson 

(4) Draw a circumscribed circle of the triangle given 
in Oueslion (3), and measure radius. 

t5) Draw the plan and elevation of a rectangular 
block of edges 2 in., 3 in and 4 m,, resting on a 
3-in. X 4'in. face such that the 3-m. edge makes an 
angle of with ground line. Find, geometrically, 
length of a diagonal, and check by calculation. 

(6) A regular tetrahedron has all its edges of length 
3 in. Draw Us plan when resting on any face, 
find the height of the verte.x, and draw an elevation 
on a plane parallel to one ol the edges of Us base. 
Verify the height of the vertex by calculation, 
using the theorem on medians in Lesson 5. 

Answers to Exlkcisfs in Llsson 

(1) 477, 8, 77 - 2 sq. in. 

(2) 21 radians. 

(3) arc - 3 49 m., area ^ 6-98 sq. in. 


LESSON 8 

First Steps in Trigonometry 


A rlsinc! directly out of the geometrical work 
^ of Lesson 4 on similar triangles you can 
adopt a new technique to examine the 
relations between the lengths of the sides of a 
triangle and the magnitude of its angles. Con- 
sider the diagram, Fig. 62 ; it consists of a 
number of similar right-angled triangles AB|Cj, 
ABjCj, . . . ABnCn, all having the same angle 
at A. From the geometry of similar triangles 
it follows that the ratio of any pair of corre- 
sponding sides is equal, i.e. 

BaCa B.jC^ B^.C« 

AH, “aB.. AD^ AB,; 

This ratio is constant, therefore, for the parti- 
cular angle A. The ratio, the perpendicular 
divided bv the hvnotenuse. is useful to link up 


the sides of the triangle with the angle A 
because it will be constant for any particular 
angle at A and will not depend on the size of 
the triangle. This ratio is tailed the sine of the 
angle at A. Similarly from the same similar 
triangles ; 

ACi ACg ACb ^ AC n 

“ABi "" AB^ “ A^ 

a constant for the angle A. and this ratio is 
called the cosine of the angle at A. 

Lastly, 

HiCi BaCa^ BaCg ^ B„Cn 

ACi ” ACa ACa ‘ ACn 

and this constant ratio is called the tangent of 
the angle at A. These three ratios — the sine, 
cosine, and tangent — are fundamental in the 
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Study of the relation between the sides and 
angles of any triangle and it is this study which 
forms the subject of trigonometry. The ratios 
are invariably abbreviated to sin (pronounced 
sine), cos (pronounced coss), and tan. 

To summarise : in any right-angled triangle 
ABC (Fig. 63), if the angle at A be considered 
as being of magnitude A degrees, then the 
definitions we have stated are : 


BC f. ^ the side opposite lo A) 
\B I ‘ ■ hypotenuse ( 


problem, the lengths of BC and AC were respectively 
1 24 in. and 1-58 in. The hypotenuse was made equal 
to 2 in. so that 


sin 38 — 
cos 38 — 
tan 38 - 


1-24 

2 

1-58 

2 

1 24 
1'58 


0*62 

()-79 


0-62 
0*79 " 


0 78 


It should be noticed that tan 38 ’ - — ” This is 

cos 38’ 

true in general ; the proof, following easily from the 
dclinitions, is given after Example 2. 


(ii) cos A 


AC f . ^ the side adiaceiit to A ) 
AB i ■ ’ hypotenuse ) 


(III) tan A 


BC I 
AC I 


side opposite 1 o_A| 
side adjacent to A ) 


Before continuing with the study of trigono- 
metry it is important for the student to become 
thoroughly familiar with the foregoing defini- 
tions. This can best be achieved by actual 



practical work, for which the student will require 
a protractor (a scale for measuring angles), a 
ruler for measuring lengths (preferably in inches 
and fiftieths), and two set squares, one giving 
angles of 30" and 60" and the other of 45". 

Example 1. Find the sine, cosine, und tangent 
of 38° (rig. 64). Draw a horuontal line and from one 
end (A) set up an angle of 38° with the protractor. 
The line at this angle will be the hypotenuse, so that it 
will be convenient to make it some length which will 
be an easy divisor, say 2 in. Mark on the point B, 
such that AB — 2 in , and then by means of either of 
the set squares or the protractor draw a perpendicular 
from B on to the horizontal through A, meeting it in 
C. Measure BC and AC. Working through this 


Example 2. Find the angle whose sine is 0-4 
(Fig. 65). 

Let the angle whose sine is 0-4 be a, then 
0 4 

sin a -- 0 4 ^ ; so that you require a right-angled tri- 

angle with one side equal to 0-4 and the hypotenuse 
equal to 1. This would give a small and inaccurate 
diagram, so you multiply numeral or and denominator 
by some convenient number lo give a larger diagram, 
0-4 I -2 

c.g. Sin a F ^ 1 (multiplying by 3); thus you re- 
quire a right-angled triangle, one side 1'2 in. and 
hypotenuse 3 in. 

Draw a horizontal line about 4 in. long and from 
one end (B) set up a perpendicular of length 1 2 in., 
giving the point C on the diagiam, and with this point 
as centre strike an arc of radius \ in. lo cut the hori- 
zontal through B in A. a is then the angle CAB which, 
measured by a protractor, is 23-2 ' or 23 ' 12'. 

Noil.— -T he angle whose sine is 0-4 is written 
sin ‘ (0 4). Thus 23' 12' sin"^ (0-4) and .sin 

(23 12 ) - 0*4 mean tlie same. 

In these last two examples there is a margin ol 
practical error, fhe actual values of the sines, cosines, 
and tangents of all angles between 0 and 90' have been 
calculated and set out m tables. The student will 
need such a set of tables and is advised to work through 
the last two examples himself, compaiing his results 
both with those oniained above and with the values 
found from the tables, which arc as follows : 

Ex, (1) sin 38° - 0 6157, cos 38° - 0-7880, tan 38° - 
0-7813 , 

r-A. (2) sin-‘ (0 4) - 23" 35'. 

In Example 1 it was found tfiat 

tan 38" ^ and this was only a particular 

cos 38 

„ .... ^ sin A 

case ol a genera relation that tan A = r 

cos A 

For sin A and cos A - by definition. 

AB AB 

Therefore 

BC 

sin A AB BC AB BC . 

cos A AC aB ■ AC " AC 

AB 

Another fundamentally important relation 
between sin A and cos A comes directly from 
Pythagoras’ Theorem. This theorem applied 
to the triangle above gives (Fig. 63) 

(BC)* I- (AC)* - (AB)* 

or, dividing both sides by (AB)®, 
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BC' 

But has been defined as sin A. so ihal 

r BC 

"l AB J “ ^ '* written). 


A)^ winch IS wrillen 


Similarly - (cos 


cos® A 


SO that the relation above becomes 

sin® A 4- cos® A - 1. 

It will be noticed here that the two funda- 
mental relations above have been proved for 
any values of A between (V^ and 90\ Later it 
Will be seen that when meanings have been 
given to sin A, cos A, and tan A for values of 
A greater than 90’, these relations are still true. 

Since both the sine and cosine of A are one 
or other of the sides adjacent to the right angle 
divided hy the hypotenuse, it follows that both 
sin A and cos A must be less than 1. Tan A, 
on the other hand, may have any value less than 
1 or greater than I according as BC is less than 
AC or greater (han AC. In mathematical 
work “ less than ” is denoted by the symbol < 
and “ greater than ” by >. Thus the con- 
dition above can be expressed thus ; 

Ian A I ifBC ♦' AC, and 
tan A > 1 If BC AC. 

Example. Given cos A - 5/13, to find tan A with- 
out using tables. 

from the identity 

sin® A cos® A -- I 
we obtain, since cos A - 5/13, 


sin® A 1- (5/13)® 


1 


i.c. 

sin® A I 
so that 

.sin A - 
Finally, 

tan A — 


25 

, 144 

' iw 

sin A 
cos A 


144 

12 

"■ n 

12/13 

5/13 


12 

5 


2-4. 


Cosec A, see A, and cot A 

Arising out of the three fundamental trigono- 
metrical ratios sin A, cos A, and tan A, it has 
been found convenient to give special names 
to the reciprocals of these ratios. 

Thus cosecant A is defined as 1/sin A, secant 
A is defined, as 1/cos A, and cotanf^ent A is 
1/tan A. Cosecant A is shortened to coscc A, 
secant A to sec A, and cotangent A to cot A, 
Thus we have altogether six trigonometrical 
ratios, and there are, of course, a number of 
relations connecting them. 


First, since 

. sin A 

tan A r and col A 

cos A 

it follows that 

cos A 
ciiv A 


I 

un a’ 


Again, since 

tan A - 

tan® A 
1 4 lan® A 


sin A 
cos A 
sm® A 
cos® A 

sin® A 

1 4 ■ 4 A. 


cos® A 
cos® A 4- sin® A 


1 


cos® A 


because sin® A 4 cos® A 
1 

cos A 


cos” A 
' sec* A because sec A - 


Lastly, 

1 4 cot® A ^ 1 4 
sin® 

J 


co s® A 
sin® A 
A ^ cos® 
Sin® A 


sin* A 

7- A 


Since sin A and cos A were both less than I, it 
follows necessarily that cosec A and sec A are 
greater than 1. 

To sum up, the following relations have 
been stated : 


fan A 

cosec A 
sin® A 


sin ^ t-'os A^ 

cos A» “ tan A sin A 

sin A’ ^ cos A* 
h cos® A 1,1 4 tan® A — see® A, 
1 4 cof® A coscc® A. 


These relations arc called identities, one side 
being the same as the other side but expressed 
in a different form. This is quite a different 
type of relation from an equation ; something 
which is true for only a limited number of 
values of A. Identities are true for all values 
of A. It IS very important in more advanced 
work to be able to manipulate identities from 
one form to another, and the technique of this 
manipulation will be considered at a later stage. 


KXERCISES 

(1) Draw an angle of 22". Find its sine, cosine, 
and tangent. 

(2) Repeat this question, but make the diagram 
about twice as large. Confirm that ihc values obtained 
are more accurate than those above by comparing 
with the values given in tables. 

(3) Construct the angle whose cosine is 0*52. 
Measure it and find its sine and tangent graphically. 

(4) A vertical post in the ground of height 2 ft. 
throws a shadow of length 4i ft. How high is a 
flag-pole if its shadow measures 67 J ft. ? 

(5) ABC is a triangle right-angled at B. Find the 
lengths of the other two sides in terms of (i) AB and 
the angle A, (ii) AB and the angle C, (iii) AC and the 
angle A. 

(6) If sin A L find the value of I 4 tan® A, 

(7) Given that sin A ~ 4/5. find the value of 
(sin A 4- cos A)* and sin® A 4 cos® A. 

(8) Prove geometrically that the tangents of all 
angles between 45" and 90" arc greater than I. 

Answers to Exercises in Lesson 7 

(2) 3 in., (3) 2 in., (4) 5 in., (5) 5-385 in. ^ V29 in.. 
(6) 2-45 in. - v/6 in. 


cot A 
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W E now proceed to the consideration of 
trigonometrical relations and ratios of 
the right-angled triangle, considering 
first a few cases of common occurrence. 

Angles of 30'', 45”, 60” are of common occur- 
rence and their trigonometrical ratios can be 
established very easily. 

Consider a square ABCD of side 1 in., divided 
in two by the diagonal AC (Fig. 66). Then the 
angles of the triangle ABC arc 45”, 45 ’ and 9()'\ 
From Pythagoras’ ThcorcFn the length of the 
diagonal AC is V (I’* f P) in. 



From the same triangle you can obtain the 
trigonometrical ratios of 30\ 
for sin 30“ - BD/AB - 1/2, 

CO.S30" = AD/AB -- ^ 3/2, 
and tan 30“ - BD/AD - M vS. 

From these, by inverting the values, you find the 
coscc, sec, and cot of 30” and 60”. 

It will be a great help to the student if he can 
memorise some of the above values. The most 
important arc as follows : 


30 

1 

2 


1 

v'3 


I 


1 

\ 2 


1 


60^ 

v3* 

2 

1 

2 


Whatever the side of the original square had 
been, tlie ratio of the three sides of the triangle 
would always have been 1 : 1 yT since they 
are similar triangles. Thus by choosing 1 unit 
of length for the side of the square you are 
enabled at once to write down the trigono- 
metrical ratios. 


It will be noticed in the table that sin 30” — 
cos 60' and cos 30” = sin 60”, which suggests 
that there may be a relation between the ratios 
of any angle A and its complement, that is, 
90” — A. We will look into this question 
further. Consider any right-angled triangle 
ABC (Fig. 68) ; then, by definition, 

sui A - ^ 
al B which is 90' 


BC 

Bui is aiso the cosine of the angte 


so that 

sin A — cosine of 90“ 
cos (90" - A). 


A, which IS written 


sin 45“ ^ BC/AC - J/y2. 
also cos 45“ AB/AC - lv2, 

and tan 45“ == BC/AB ■ 1 ; 

thus coscc 45“ and see 45“ arc both \/2 

and cot 45" is 1. 

The ratios for the angles 30” and 60” are 
obtained by dividing an equilateral triangle in 
two by drawing a perpendicular from any 
vertex on to the opposite side as shown in the 
diagram (Fig, 67). For convenience take the 
side of the original equilateral triangle as 2 units, 
so that AB === 2 units, BD = 1 unit (since the 
perpendicular AD bisects the side BC) and con- 
se quently, from Pythagoras’ Theorem, AD = 

v/CAB)* - (BD)“ V(4 - 1) = V3. Again, 

whatever length of side you had chosen for the 
original equilateral triangle the sides AB, BD, 
AD would have been in the ratio 2:1: \/3. 

Thus sin 60“ « AD/AB y3/2, 
cos 60""=^ BD/AB 1/2, 
and lan 60“ AD/BD ■« v/3. 


Similarly, 

. AC , AC . , . 

cos A — diul ^Iso sin B, i.c. 

sin (90“ - A) 

so that you have 
cos A - sm (90“ - A). 


Lastly, 

BC 

tan A *- ^ — cot B col (90“ — A), and 
AC 


:ot A 


— tan B — tan (90“ — A). 


We have the following important results : 

sin A cos (90“ - A), 
cos A ^ sin (90" - A), 
tan A = cot (90“ — A), 
col A “ tan (90“ - A). 

Example Without using tables, show that 
cos 40®. cos* 50’’, cot 50® *= sin^ 40®. 
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Bearing in mind the foregoing relations, and 
noting that 40" -\ 50’ - 90 ', you have cos 50 ' 
sin 40’ and cot 50 tan 40’, so that the left- 
hand side becomes 

cos 40" sill" 40 ■ "^^ 7 , — sin * 40°, 

cos 40 

Simple Problems in Trigonometry 

You can now use the trigonometry you have 
learned in solving simple problems. Suppose, 
for example, you are given the problem of 
finding the height of a Mag-polc (Fig. 69). What 
measurements must be made on the ground in 
order that you can cal- 
culate the height 7 If you 
walk a distance away from 
the foot of the pole and 
notice the angle that the 

top of the pole makes with 

the horizontal (called the g ZS yardi “ ^ 

angle of elevation of the top Ftg 69 

of the pole) then you have 
sufficient information for your purpose. As 
an example, let FP represent the llag-pole and 
suppose that at a point 25 yds. away from the foot 
of the pole, the angle of elevation of P is 30' 
(Fig. 69). Then from trigonometry - 

J 

so (hat 


FF 

- tan 30 

FP . 

\ 3 yds 

43-3 ft 


It is important to notice the valuable im- 
plications of the last example ; that inaccessible 
distances may be calculated and inaccessible 
points located by measuring suitable distances 
and angles. 

Let us consider some other cases and for the 
present restrict them to types where all the 
measurements of lines and angles are in the same 
vertical plane. 

(1) To find the height and position of an 
object where the foot of the perpendicular from 
(he object on to the ground is inaccessible. 

Let LM (Fig. 70) lepresent the height to be 
found and suppose that you can lind the angles 
of elevation of L at two points (A and B) in the 
horizontal line through M. Then from the 
definition of the tangent of an angle, 

LM . ^ ^ LM . „ 

- -s uin A and - tan B, or 

AM UM 

AM — LM/ian A - LM < cot A and 

BM = LM/tan B - LM • col B 

finally AB AM BM 

^ LM cot A — LM X cot B 
LM (col A - cot B) 


Fig, 70 


Fig, 71 


An 

so that LM -- , A n 

cot A — cot B 

This formula gives the height LM in terms of 
the distance AB and the two angles of elevation. 
Knowing LM, the position of M is fixed, since 
BM -- LM X cot B. 

(2) To find the height and position of an 
object knowing the angles of elevation from 
two points a known distance apart, one on 
each side of the object. 

As before let LM denote the height to be 
found, and AB the known distance (Fig. 71). 
The three points A, M, B are all in a straight 
line since you are considering only cases where 
all the measurements are in the same plane. 
Reasoning as in the last case, 

LM - AM X tan A 
and also LM BM < tan B 

1 e. AM - LM cot A 

and BM LM < col B 

so that 

AB - AM f BM 

- LM ■ cot A 4 - LM y cot B 
LM (col A I col B) 

AB 

i.e. LM - - -- . , 

col A 4- cot B 

giving LM in terms of AB and ihe angles A and B. 
M IS lixed since AM LM ^ cot A. 

The following examples illustrate the above, 
and similar types. 

Example 1. Fiom Iwo points, 100 I't. apart on 
level ground, the angles of clevalion of the top of a 
tower are 30' and 60 . Find the height of the lower 
and the distance oT the foot from the nearest poitil 
Consider ihc diagram (Fig. 72) : 

LM — BM X tan 60' 
also 

l.M - AM tan 30^' 
so tlial AM 

and BM 


and LM 


BM 

\ 3, 

AM 

I 

v'3 

LM 

V3, 

LM : 

\/3. 

LM 1 

^/3 

AB 


V3 -- 

1 


v/3 

LM X 

V3 


100 




V ‘ 

mox 3 
‘ 2 

86-6 ft. 

Therefore 

Example 2. A flag-pole is placed vertically on a hill 
which has an even slope of 30‘'. From a point 60 ft. 
down the hill, the angle of elevation of the top of the 
pole IS 45“. Find the height of the pole. 

In the diagram (Fig. 73) LM represents the flag-pole, 
A the point from which the elevation is 45“ so that 


PROBLEMS. 
Finding height 
from angles of 
elevation 
(Figs.70to73). 
General and 
particular 
cases. 
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AM 60 ft. AB is horizontal so that Z.MAB ■= 30®. 
AB - 60 X cos 30“ - 60 x = 30 v^3 ft., and 
since ZLAB ^ 45", AB === LB. Also MB - 60 x sin 


30° - 30 ft. 

Finally, LM - LB - MB 

- AB MB 
30vn- 30 ft. 

- 21-96 ft. 


OX to N and then moving at right angles 
(parallel to OY) for a certain distance (say 1 
unit). These distances, 3 units and 1 unit, are 
called the .v co-ordinate and y co-ordinate respec- 
tively of the point P. They do in fact fix the 
position of P with respect to the reference lines 
OX and OY. The x co-ordinate is always 



Hi;. 74. Trigonometrical ratios 
of angies of 0 and 90 degrees. 
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Fig. 75. Co-ordinate references. 
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Fig. 76. Ratios of 
angles of any size.' 


We will now give meanings to the trigono- 
metrical ratios of O'* and 90°. Draw a quadrant 
of a circle BOC (Pig. 74) and let P be any point 
on the circumference. Draw a perpendicular 

PQ. Then if Z POQ = A, sin A = If P 

approaches C, then the angle A becomes smaller 
and smaller and consequently PQ becomes 
shorter. OP remains constant m length. As 
P becomes coincident with C, the angle A 
becomes zero and PQ also bicomes zero so 

that sin 0 = = 0. 

Similarly cos A * - and as P approaches 

C, OQ becomes equal to (3C. Thus cos 0’ = 

^ 1, and therefore tan 0’ - 
OC cos 0 

By making P approach B you obtain sin 90' = 
OB 1 

- 1 and cos 90° = 0. Thus tan 90 ‘ q ; 

there is, of course, no such number, but you 
observe that tan A gets larger and larger as A 
approaches 90', so you write tan 90' ^ 
{infinity). 

Co-ordinates 

In the trigonometry which we have dealt 
with so far, we have defined the ratios sine, 
cosine, and tangent only for angles between 
0° and 90°. It is important to extend these 
definitions to include all angles whatever their 
size, and in order to do this we must, first of all, 
discuss the use of what are termed co-ordinates. 

Consider two lines XOX' and YOY' drawn 
at right angles (Fig. 75). With these as refer- 
ence lines you can fix the position of any 
point by giving it two numbers. For instance, 
the point P is reached from O by moving a 
certain distance (for example, say 3 units) along 


written first so that P is designated as the 
point (3, I). 

If you consider the movement from O 
towards X as a positive direction, you must 
consider a movement from O to X' as a negative 
direction. Thus the co-ordinates of the point 
Q, for instance, would be (— 3, 1) indicating 
that to reach Q from O you must proceed in 
the X' direction (i.e. the negative X direction) 
for 3 units and then in the positive Y direction 
for 1 unit. Correspondingly, points within the 
quadrant X'OY' have both the x and y co- 
ordinates negative, while points within XOY ' 
have the x co-ordinate positive but the y co- 
ordinate negative. Thus R is the point (— 3, 
— 1) and S the point (3, — 1). The four 
quadrants are referred to as the first quadrant, 
second quadrant, and so on, as indicated. 

If you draw two reference lines (or axes^ a> 
they are called) XOX' and YOY' (Fig. 76) and 
choose any point L on the positive X axis, then 
you can imagine the line OL rotating about O 
in an anti-clockwise direction. If P be any 
point on the circumference in the first quadrant, 
then zlPOL is less than 90°. If now OP is 
rotated until P lies somewhere in the second 
quadrant, then the ZPOL will be between 90' 
and 180 \ Similarly if P be in the third quadrant, 
the angle POL (always measured in the anti- 
clockwise direction) will have a size between 
180’ and 270 '. Finally, if P lies in the fourth 
quadrant, ZPOL lies between 270° and 360°. 
This provides a method of defining the sine, 
cosine, and tangent of any angle whatever its 
size, which is as follows : 


sin ZFOL -- 
cos / POL — 
and tan ZPOL ~ 


y co-ordinatc of P 
OP " 

X co-ordmatc of P 
OP 

y co-ordinate of P 
X co-ordinatc of P 
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Since in all the quadrants, except the first, one 
of the co-ordinates at least is negative, these 
extended definitions must mean that for angles 
greater than W one of the trigonometrical 
ratios at least is negative. OP always being 
taken as positive. 


Example, I ind the siiic, cosine, and tangent of 
I2(r. Draw an angle ot 120' laking the positive X 
direction as the initial line. Then /X'OP - 60' so 

that if ON IS numerically 1 unit in length, PN \ 3 
units and OP 2 units tFig. 77) Then the co-ordinalcs 
t)!' P arc ( I, \'3) and Irom our definitions 


sin 120’ 


,v’ ctvoi din.iie of P 
OP 


V 3. 
-I 


cos 120' 


X CO ortlinalc of I* 
OP 


, and 


tan I2P - ' \ \ 3. 

For every position of P in the second ciuadrant, the 
V co-oitimale IS negative and the i co ordinate posiiive, 
so that for all angles between 90' and ISO' the sine is 
positive, the cosine is negative and tlieieforc the 
tangent is negative, lor any point P in the thud 
quadiant, the ^ co^oidinate is negative, ilie v co- 
oidinale is also negative, so ih.it angles in the thud 
quadrant have their sine and cosine negative, but then 
t.ingeni positive. By similar reasoning, tor the iouiib 
quadrant you find that the .sine and tangent are negative 
but the cosine is positive This information is sum- 
marised in l-ig 7}< 


Exiimpl.^ I'lnd bv drawing and measurement the 
sine, cosine, and tangent of 126 . This angle falls in 
the fourth quadr.mt, Draw OP in position (Fig. 79) 
making it some convenient length, say 3 in Diaw a 
perpcndiciilai PN Measure ON and PN in inches. 

Then sin 326 ^ cos 326 -- - ^ and 

PN 

tan 326' • Notice that the tiumvmal values 

ON 

(that IS, apart from the sign) of sm, cos and tan 326" 
will be the same as lor 360 326 , i.e. 34 . 


i:XL UCISTS 

(1) A man stands on the straight hank of a river 
directly opposite to a tree on the other side. He 
walks along the bank for 2*) >ds. and linds that the 
tree makes an angle of 4fi with the direction in which 
he has ju.sl moved. How wide is the river 7 

(2) From a certain point the elevation of a balloon 
is 60’. A person walks for 100 yds. in a straight line 



SIN 

COS 

TAN 

SIN 

COS 

TAN 


SIN -I- 
COS + 
TAN ^ 


SIN - 
COS + 
TAN - 


79 


Mg. 77. Sine, cosine, and 
Inngent of angleof IZO'’. Fig. 
78. When sin, cos, and tan 
arc positive or negative. 
Fig. 79. Finding sin, cos, 
and tan of angle exceeding 
three right angles. 


'/y /b 


passing directly under the balloon. The angle of 
elevation is then 30". What is the height of the 
balloon and bow far did the person walk before he 
was directly under it ? 

(3) From u rowing boat the angle of elevation of 
the lop of the clilfs is 5’ (>' and aftci rowing towards 
the shore for some time the angle is T 48'. If the 
cliffs arc known to be 100 ft. high, hovv far was the 
boat rowed bciwccn making the two observations and 
how fai lemains before land will be reached ? 

(4) Find by drawing and measurement the sme, 
cosine, and tangent of 156’, 200', 236', 315". 

(^) Deduce the sine, cosine, and tangent of 180", 
270 , 360 . 

(6) Prove that the fundamental idciililies of Lesson 8 
aic true for angles of any size. 

(7) Find by drawing the angle in the third quadrant 
whose tangent is 3-5. 

AnSVVI U-S TO txikClSFS IN Llsson 8 
(I) and (2) From tabic.s sin 22" — 0-3746, cos 22" 

0 9272, tan 22' - 0'4()40. 

(3) 58" 40 From tables sin 58' 40' -- 0-8542, 
tan 58' 40' - 1-6426. 

(4) 30 ft 

(5) (i) AC - AD .sec A, DC -- AD tan A. 

(ii) AC — AB cosec C, DC - AB cot C. 

(ill) AB — AC’ cos A, BC — AC sin A. 

(6) 4/3. (7) 49/25, 1. 


LKSSON 10 

Elementary Ideas in Algebra 


W HFN you say that a group consrsls of three 
objecls and use the symbol 3 to re- 
present its number or its size, you use 
the same symbol 3 for any other group of the 
same size. The members of the group may 
difl’er from each other in a variety of respects, 
e.g. it may consist of a cup, a saucer, and a 
plate. The symbol 3 represents something 
about the group which is the same for a group 
consisting of a knife, a fork, and a spoon. 

When you say that 3 2 - 5 you arc 

describing the way in which groups combine as 


regards their size, and in doing so you ignore 
all other aspects of the situation. It is for this 
reason that arithmetic is of such universal value ; 
it applies to widely diverse circumstances 
because all it demands is that siz.e alone shall be 
the feature with which you arc concerned. 
Were this not so a different kind of arithmetic 
would be required for each special occasion. 

You can carry arithmetic a stage farther 
along these lines. As previously stated, an 
even number always has a factor 2 so that it can 
be written 2 x /? where n is any number what- 
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soever, even or odd. Thus, if you wish to 
discuss even numbers in general and not a parti- 
cular even number like 2 or 4 or 6, you use the 
symbol 2 x /i. In the same way, if you wish 
to discuss odd numbers in general and not a 
particular odd number, you use the symbol 
2 X n H- 1. It will be shown in a moment how 
such symbols are used, but it is important to 
realize at this stage that 2Xrtor2xwH-l 
stand for sets of numbers, and that general 
statements about all the numbers of a given set 
may best be made by having a name or symbol 
for the whole set. For this enables us to discuss 
genera] problems and to arrive at general 
answers. 

Remarks on Notation 

When convenient we propose to drop the 
sign X for multiplication, provided no con- 
fusion arises. For instance, if we write In we 
mean 2 x «, or, what is of course the same 
thing, n x 2. We do not usually write nl since 
il is the custom to write the particular symbol 
ill St and the general symbol second. 

Thus, 8// or 3 a: or ly or 25z mean respectively 
8 X /?, 3 X A', 7 X y, 25 X r where tu x, y, z 
are numbers not yet specified. In fact, they 
do not always need even to stand for numbers ; 
we may use the notation 8// for 8 objects of the 
type A7, for example 8 hairbrushes. . In this 
sense, algebra is implicit in almost all day-to- 
day calculations. 

Illustrations 

Here we tabulate the values of 5 jc ~ 4 for x = 
I, 2, 3, 9. 

.V - 1. 5.< - 4 5 V 1 4 -- 1 

A -= 2. 5-r - 4 -- ,5 y. 2 - 4 - f) 

.V - 3, 5v 4-5 3-4-11 

A ■ 4, 5a - 4 - 5 > 4 - 4 - 16 

The student can easily complete this calcu- 
lation. Note that the numbers 1, 6, 11, 

16 increase each time by 5. Why is 

this ? 

Addition and Subtraction in Algebra 

As we have said, in a sense everybody uses 
algebra. If you have to add 2 ft. 4 in. to 
6 ft. 3 in., you would do it like this : 

2 ft. 4 in. 

6 ft. 3 in. 

8 ft. 7 in.' 

But 2 ft. 4 in. is really 2 ft. plus 4 in., so that 
for economy in writing you might set it out 
like this : 

2 / -I- 4 / Here / stands for feci 
6 /■ 4- 3 I and i for inches, 

8/-+ 7/ 

This is algebra ! Now the interesting point 
to notice about this is its generality. Suppose 
a company were holding a board meeting of 
financiers and industrialists. Suppose they 


entered the board-room in two groups, one of 
2 financiers and 4 industrialists and the other 
of 6 financiers and 3 industrialists. You could 
add the two groups by exactly the same process 
as before, viz. : 

2 /■ H- 4 / 

6 7 + 3 i 
8 A 4- 7 I 

The same would hold if /stood for French- 
men and / for Irishmen, and, indeed, if they 
stood for any two distinct types. For example, 
f = I group of 1 dozen eggs and i another 
group of I score eggs, the addition sum given 
above would read : 

If you add 2 groups of 1 dozen eggs and 4 
groups of 1 score eggs, to 6 groups of 1 dozen 
and 3 groups of a score, the result is 8 groups 
of a dozen eggs and 7 groups of a score of eggs. 

In this case you check it up as follows : 

2/ + At -T, 2 X 12 + 4 X 20 - 104 eggs 

6/4 ^ X 12 y 3 V 20 132 eggs 

«/' 4 7/ -= 8 7 .^20 -■"236 eggs. 

What you have done with two items can 
equally be done with any number. Thus : 


3n 

4- 

46 

4- 

5c 

-H 

6f/ 

They need not all be 

Aa 

4 

56 

1 

6c 


3(/ 

positive signs, for after 

la + 

6 

+ 

c 

4- 

Id 

all it is not difficult to 

Ihi 

1 

36 

i 

2c 


d 

give a meaning to such 

a 

+ 

96 

4- 

70c 

+ 

\ld 

an expression as 6/ - 3t 

. . 


- 

, — 

— 


- 

il / stands for dozens 

26fl 

-1- 

226 


84c 

4- 

lAd 

and 1 for scores. 


Thus you could have addition sums like 
this : 

3fl -- 46 4 8c 
5^4- 76 — 6r 
8i/ + 36 4“ 2r 

Subtraction follows the same way. Thus : 

from la I 86 

take 

An.swcr Aa f 36 

Each item is taken from its appropriate column. 
The result in any column may itself be negative. 
Thus : 

from 8fl -1- 36 

lake 6f/ -I R6 

Answer la — 56 

This follows since 3 — 8 — — 5 
or 36 — 86 =» — 56 ; and 8 - 6 « 2, or Sa - 
2a. 

These addition and subtraction sums might 
have been conducted without writing the items 
one under the other. For example, if you wish 
to add lx + 5y + 4z to 3x — 4y y- Uz you 
could write it like this ; 

(7a f 5>' 4- A 2 ) 4 (3a - Ay f \\z) 

— lx y 5y y Az y Ttx - Ay y \ \z 

* (7a 4- 3a) 4* (5y Ay) 4' (4r 4- lU) 

- 10a 4- y 152. 



1216 Mathematics 


If you wish to subtract them, you write : 

{lx t 5v ^ Az) - - Ay -f 11^) 

- lx I 5y 1 Az - 3.V F 4v - Ur 

(see explanation below) 

-- (lx ~ 3.V) -t (5r I Ay) -I- (Az - Wz) 

4 a H 9y - 

Note that when we removed the bracket in 
the second line where ii -- sign stood in front 
of that bracket, we altered the sign of each 
term that had previously fallen within the 
bracket. Why was this ? 

In the first place, to add - 6 to 10 is really 
to take 6 away. In symbols this means that 
10 f (— 6) is the same statement as 10 — ( f 6) 
and in both cases this becomes 10 — 6 — 4. 
Thus the - sign becomes dominant. 

Now consider what happens if you lake " 6 
away from a number, say 10. This would be 
cciuivalent to writing 10 — ( ^ 6). But to take 
6 away is really to add 6 ; thus this may 
also be written 10 4 6 ; or 10 — (— 6) - 
10 f 6. 

A minus sign in front of a bracket changes 
a — sign inside to a h, and a f sign inside to 
a — sign. If you think of it in terms of 
direction : 

f 1 means lake one slop to ihe right 
— 1 means lake one slep in Ihe revcise direction 

- ( -* 1) means lake one step in the icvcrse direction 

to that of - J, 1 e. lake one step to Ihe right, 
riuis - (- I) - it. 

This would be equally valid if you had 
- 5 (- 6) - 30. 

We are really dealing here with the multi- 
plication of negative numbers. 

Algebraically, therefore, we can write these 
rules as follows : 

( -f o) ( ^ h) ^ + ah 

(- a) ( \ h) -- ah 

( 4 *0 ( h) ah 

( a) { h) - ah 

In this the two brackets standing alongside 
each other with no symbol between such as 
( f a){ f- b) imply that the contents of the 
brackets have to be multiplied together ; also a 
term ah signifies that a is multiplied by h. The 
rule of sif^ais which summarises the foregoing 
conclusions in multiplication can be stated in 
the form ; like signs give -f , unlike signs give 

Meaning of Brackets 

If a number stands in front of a bracket, it 
means that it has to be multiplied by whatever 
stands inside the bracket, even if the number 
inside is composed of several added or sub- 
tracted or multiplied Thus : 

5 X 6 -- 5 (4 2) - .‘N X 4 + .*5 X 2 

5 [x 4- v) ^ Y 4 5 X V 5 ,y H- 5v 

a (A* I V) — ax 4 ay. 

In the last e\ample, we are regarding a as 
some unspecified number. Henceforth we will 


always suppose that the letters in our algebraic 
expressions represent numbers ; we preferresd 
not to make this restriction from the outset in 
order the belter to demonstrate the reasonable- 
ness of algebraic notation. 

The meaning given to brackets implies that 
we must calculate (a t- h){x 4- y) by the rule 
(a I b)(x t' y) (a A h)x A (a \ b)y. 

To calculate further wc broaden our rule so 
that a number standing before or after a bracket 
multiplies every term inside the bracket ; thus 
(a 4 b) (x 4 ; ) — ax -\ bx av I- by. 

We could also have worked out this product as 

(a 4 h) (.V 4 y) ^ a {x 4 y) 4 6 (a 4 y) 
ax I ay 4 bx 4 by 

Similarly 

(</ f b) (.V — y) = a ( v - y) 4 (a: — y) 

i-' ax - ay -\ hx ■ ■ by 
(a 4 V) (x - y) - A (y - y) 4 y - y) 

— a“ ~ AV I yA y*. 

Here we have written x x x as x^ to be read 
jc-squared just as we did with ordinary numbers. 
In the same way we write y^ for y x y. Now 
xy is the same as yx. It follows that : 

(a I y) (a y) - y^ 

You can verify this by writing definite 
numbers Ibr x and y, say -v ^ 10, y = 3. 
Then 

A f- y - 10 4 3 - 13 A - y =- 10 - 3 - 7 

a 2 -- 10^ - 100 y® = 3=^-9 

Thus the formula says that 

13 X 7 - too - 9 - 91, 

which gives the factors of 91. 

You can say therefore that the factors of 
v® — y2 arc jc 4 y and a* — y. 

Algebraic Powers 

We have just introduced the notion ot powers 
for algebraic symbols by writing : 

A X A — A-“ instead of aa. 

In the same way you write 

A® for A X ,Y X .v, a'^ for a x a x a' x a, 
and so on. A number so written above a 
symbol is called an index (plural, indices). 

Rules of Indices 

There are three rules of indices. 

(i) You write = x x x x x , , . . m 
times. 

Here .Y appears as a multiplier m limes in succession. 

In the same way a" == x x x x x .... n times 

Hence a'"' x a" =* (a x .x x a . . . , m times) 

X (a X A X A .... w times) 

— A X A X A ... (w 4* /i) limes « a'"^" 

It is easy to verify in this way that 

A^ X a’ “ A* ■*“ ’ «» A^' 

A* X a“ * A** A*® 

Thus, to multiply two powers of the same 
number you take that number raised to the 
sum of the two previous powers. 
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(ii) Suppose m is greater than n. You write 
ihis statement symbolically thus ; m > /i. Then 

_ AC X X X jr . . . , m times 
X A X y X ... . n times 
Whatever value x has, some of the jc’s above 
will cancel out with some below. How many 
will do so? Evidently all the x's underneath, 
// of them, since there are more jc's in the 
numerator, ni being greater than n. Thus there 
will be left m — ?t such jc’s on top, while the 
denominator will be reduced to the product of 
a series of Ts. Finally, therefore, 


Verification : 

2^ 2 V 2 X 2 2 X 2 

' 2 -’ ' ■■ '2 /. 2 . 2 


2ji — 2** ® 


(iii) What of a power of a power of jc ? 
Suppose x^^ is itself raised to the power w, will 
the result still be a power of x ? 

(a'")"' X v" /■ A" A ... m limeii 

Thus : 

- A'"" - V'"" -- (a"')" 

Veriiication : 

(A'Y - < A^ < v=‘ - a“ -A»» 


t:xERCisi:s 

(1) Find tlie value of 4/7 f- 2v when p — 20, s ■ I. 

(2) Find the number of shillings in £4 2 0 and 
cvplain why the answer is the same as in question (I), 


(3) Find the value of 2p f 17 j I 6t/ : (a) when p 
240, .V — \2,d^ 1 and (b) when p 20, j \,d ^ 

Compare the answers with the number of pence 
and the number of shillings respectively in £2 17 6. 

(4) Add together 

(a) 4fl I- Ih H- 2r, a + 36 F c, 2fl + 6 + 6c. 

(b) 15a -f 17>'. 13 v - 4y, a F y. 

(c) fl + 36, n — 6 -1- 2c, a — 2c. 

(5) Simplify (4p f 6i/ - 7r) + (p 4 q ¥ 2r) - 
(2p 4 q -}- r) and find its value if/; — 3, q = — 1, /•= (). 

(6) How many ft. are there m 4 yds., 10 yds., a yds. ? 

(7) A rectangular table has sides of lengths p ft. 
and q ft. What is its area ? What is the length of 
a side of a square table having the same area ? 

(8) A circle has a radius of r ft. What is the length 
of its circumference in inches and its area in square 
inches ? 

(9) Show that {2a 4 6) (2o - 6) -- 4fl* 6® and 

verify this (a) when a ~ 3, 6 1 and (b) when a - 3, 

6 -- 8. 

(10) Of a group of 15 men, v wear spectacles and 
5 need spectacles but do not wear them. How many 
men of the group have good sight 7 

Answers to Exercisps in Lf.s.son 9 

(1) 25 yds. 

(2) 75v'3 ft., (129-9 ft.). 

(3) Distance rowed - 130 yds., distance remain- 
ing ^ 243 i yds. 

(4) Sin 156" ---0 41, cos 156“ - 0-91, tan 156" - 

-U-45. Sin 200^ =- -0-34, cos 200 - 0-94. 

tan 200“ - 0-36. Sin 236" -- - 0-83. cos 236“ - 
-()-56, tan 236“ -- 148. Sin 315’ 0 71, cos 

315“ - 0-71, tan 315 - - 1. 

(5) Sin 180“ =- 0, cos 180 - -1, tan 180“ - 0. 

Sin 270“ =a "1, cos 270“ 0, tan 270’“ ~ oo. Sin 

360“ - 0, cos 360“ - I, tan 360 - 0. 


LESSON 11 

The Idea of a Function 


T he student is now in a position to consider 
a set of terms involving powers of .y com- 
bined by additions, subtractions or multi- 
plications. Fiere, for example, are some .such 
expressions : 

a-=‘45a44 ; .v“-7a--1 2a- 1 ; a^ - 16 ; a’~ a I 5. 

These are all called functions of x, of a special 
kind ; mathematicians call them polynomials. 
In fact, any mathematical expression which in- 
volves X, and whose value therefore depends on 
the value assigned to jc, is called a function of jc. 
To put it in general terms, one quantity is said 
to be a function of another if a change in one 
correspondingly affects the other. It is usual 
to write /(jc) for the phrase “ function of jc.” 
It means nothing more than what these words 
imply. If V — /(jc), then jc, y are called variables 
and the variable y is said to depend on the 
variable x. Of course, there are other functions 
of JC besides polynomials ; in the next Lesson 
we shall consider trigonometrical functions. 

Consider this function : 

A - 7a» 4 24 4 13a4 - a*. 


The order in which the separate terms are 
added or subtracted does not affect its final 
value, but for some purposes it is belter to use 
one order rather than another. For example, 
if you were calculating its value for very large 
values of x you would be more interested in the 
higher powers of jc than in the lower powers. 
You would write these first — like this : 

13 . k :* - 7 a -» - a“ 4 a 4 24 . 

This is written, for obvious convenience in 
calculations, in descending powers of x. 

You would write it in this order if jc were a 
large number like 1,000, for the first term would 
be 13,000,000,000,000 as compared with the 
last term, which is only 24. 

If you are interested in the lower powers 
rather than the higher powers you would write 
it in ascending powers of -y— thus : 

24 4 A - A* - 7a« 4 I3.v«. 

You would write it in this order if jc were a 
small number like 0 001, for the first term is 
now 24 as compared with the last term, which 
is 0 000,000.000,013. 
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If you have to add the functions 24 I jr - x* 
- 7^’ I I3x', 5x - x” -lb and 5 a“ 10v‘ - 

12 f A*'' you would write them one under the 
other in descending powers of x : 

13 “ 7a® - A= -h A -I- 24 
T® W 5.Y 26 

• W\* i 5 ^ fA® -JI 2 

Answer: ,1\‘ 3 a‘^ /- 6v - 14 

Tc/ms with the same powers must he put in 
the same column. 

The same principle applies to subtraction. 

From J3\* 7v'' - + r 24 

take JO.x* -{- 5 a» -I- 12 

Answer : 23 a‘' -- I2a^ - 2v- i- a 4 36 

Multiplication of Functions 

When two expressions are multiplied together 
every item or term in the one is multiplied by 

every item or term in the other. This is best 

earned through by writing both functions in, 
say, descending powers of .v, and ensuring that 
each term found for the product is written in its 
appropriate column corresponding to its power 
of X. This cun best be explained by means of 
examples. 

i. Multiply A “ -- A' f- I by A- i a* + I. 

Write it in this way : 


\ i 1 (i) 

x/ I A I 1 

\ I 1 (II) 

vY® ; A (ill) 

A^ V® I A*^ (IV) 

x* -i- V- i 1 (v) 


Line (ii) is obtained by multiplying each item 
in line (i) by -h 1, line (iii) by multiplying by a*, 
and line (iv) by multiplying by a® ; since 
I "} A' 4 A-'* is the multiplier. In the result each 
item IS placed in the column corresponding to 
its appropriate power. 

2. Multiply 

5a* ) IOa® + U)a'^ f 5 a 4‘ 1 Y« 3a® I 3a 4 1 

Again you set it out systematically as under : 

5a* h 10 a=* 4' 10a= 4- 5a \- I 
A® -- i 3 y I- 1 
5a* I IOy® I- 10 a*' 1 5a > 1 
15x^ ( 30 a* 4 30x® f I5\® f 3 y 

- 15\'» ~ 30v'‘ 30 Y* 15 a® - 3a® 

_5v’ 4- U)a' I nix ' )_ 5x* 4* A® 

5\=’ 5\>- - 5x^1 j'lOv* 4 26 a^ r22v®l- 8x~Ti 

Division of Functions 

To divide A’* i- 3 a" 4 4v -!- 2 by a*“ -1- 2a \ 1, 
for example, again it is necessary to set both 
terms out in the same way. Here, for illustra- 
tion, we carry the division through when the 
terms are arranged in descending powers of a, 
and then in ascending powers. 


1, In descending powers ot' x. 

A* 4- 2a 4 1)A® 4 3a® 4 4a 4 2(a 4 
A® 4 2a® a__ 

A» 4 3a~ 4“ 2 
I 2v 4 1 
A I- i 

The first term x in the answer is found from 
the fact that is converted into x^ by multiply^ 
ing by x. The whole divisor 2x + I is 
then multiplied by x and the result subtracted. 
The next term 2 is brought down and the 
divisor now requires only to be multiplied by I. 
There is a remainder, a: 4 I. 

2. The ascending powers of x. 

I + 2a I- a®)2 4 4a f 3 a® 4- \®(2 4 a® 

2 I- 4v 1- 2 a® 

A® 4- A® 

A® _ J- 2a® 4 A* 

— A® — A* 

The answer, if we stop at this stage, is 
2 4 a 4 and the remainder is — v” - x*. 

IVumerical Verification 

(i) In the first case choose a ~ 10, say, then : 

X® l-2A-fl - 10® 1-204- 1 - 121 
a®4-3a® 1 4t 4 2 - 10® ) 3 x K)®4 40 \-2 - 1342 
A I 1 -- 1 1 

NowY« - II 

ind the remainder is 1 1 as expecled. 

(ii) In the second case, choose a* =• —01. 

1 4 2v ! .V® ■ I 0-2 [ 0-01 ()-81 

2-\ 4 \ \ 3a® ) a® 2 0-4 f 0 03 0 1)0 1 -- 1-629 
2 I- A® - 24 0 01 - 2-01 

,, 1-629 

No« -g, - 2 01 

and the remainder is 0 0009. But 

_ .Y® - A* ^ 0 001 - 0 0001 - 0-0009, 
which is the remainder. 

Here you see how each method of writing 
out the function corresponds to a method of 
division suitable for large or for small values 
of X respectively, because in each case the 
remainder becomes small in comparison with 
the numbers originally used in the division. 
Of course, if there is no remainder the two 
methods give the same answer. 

Algebraic Verification 
You can easily show by direct multiplication 
that what you have found shows that 

(A® I 2y 4 I) (a 4 1) + (a 4 1) 

and 

(1 -h 2 a j A®) (2 f- A®) A® - A* 

arc two ways of writing a® 4 3a* 4 4a 4 2. 

The first of these, moreover, indicates that 
since (a 4 1) appears in both terms, a 4 J 
must be a factor of a® 4 3 a® 4 4a 4 2, 



The Idea of a Function 


1219 


Verify this by direct division, showing that 
the result is 4“ lx 7^ 

Functions of x and y 

An expression depending for its value on the 
values assigned to two quantities x and y is 
called a function of two variables x and y. 
For example, 

-I 2aj' -h 

A'3 2y -i- - 5 

are functions of this type. In such cases, 
instead of writing /(a:), you indicate the presence 
of the two variables by writing /(.v, y). 

Degree of a Term 

A icrm such as x* or y* is of degree 4. When 
V and y arc both present in the same term, as 
for example in xy, or J^ry^ or x*y^, the term is 
spoken of as of a degree equal to the sum of 
the two separate degrees. Thus, xy is of degree 
2, .vv** of degree 4, x*y^ of degree 6. 

All the terms of a (polynomial) function of 
r and y are not necessarily of the same degree. 
When all the terms arc of the same degree the 
function is said to be hotno^etieoas. 

For example, F 3 av‘* -f has 

all its terms of degree 3 ; it is therefore 
homogeneous. 

Any function of a and v can be separated 
out into a scries of groups each of which is a 
homogeneous function. For example : 

V*"' 4 J.a _ Vn’-!,. |, yiy - -'r V® 

can be rewritten in the form : 


as for one variable. You fix on one of the 
variables, say a, and arrange the functions in 
descending or ascending powers of a. Thus, to 
divide 


A* + 4.x 'V I e.vV** -f 4 a>'’' H- y* by A -f- y 
you write 

A^-fAV 


3a'‘.>’ ^ 6a®v* 

3A“^®-f-4A>’* 
3aV“-H3a.i-3 
xp i 
xy^ I 1 -* 

Answer : a® -h 3 aV H- 3av® f v*. 


EXERCISES 


(1) Verify that (n) 2« x 2® = 2®, (b) a® x a® - a". 
c) 3* X 3^ X 3 • 3’, fd) 8® -- (2®)® - 2®, (e) 5® - (25)“ 
- 25, (f) X n® - n®, (k) (2 x 5)® - 2® x 5®. 

(2) A carpet has sides of length o ft., a -f- 3 ft. What 
s its area and the length of a diagonal ? 

(3) Multiply the following expressions together ; 

(a) 7 a® - A by x® h 2 a I- 5, (b) a® - a + I 
ly a'"^ -( 1. (c) 4 m 1 b ~ r + 2d by a -f 2e, (d) 

I \- a M® }' M® by 1 — (e) a® + 4av + 6j'“ by 2 a y. 

(4) Find n if 2" is greater than 1.000 but less than 
2 , 000 . 

(5) By taking numerical examples, verify that the 

;erms 1, y, a®, a®, become smaller and 

smaller if a ; I, but increase if a I. 

(6) Divide fa) I -F a into I + a | a® i a®. 

(b) J — A into 1 A®. 


(7) Show that 
I - 3 a® I 4 v^ 


1 V® 


1 i 2 a® + 


(8) Divide A® - ,3a®>- 

(9) Show that a® .v 


+ 3Aj'® -- 4 ® by -x - y. 

3 ~ ( V y) ( V® f xy + r®). 


(v« - A®v®) f (A^v -f J-'O !■ (V® 7y®.i) 

in which the terms in brackets arc respectively 
of degree 0, 5, 3. 

Multiplication and Division 

The processes of addition, subtraction, 
multiplication, and division can be carried 
through in this case in precissely the same way 


AtnSWFRS to EXBRCISbS IN Lf.sson 10 
(I) 82. (2) 82. 

(^) (a) 690, (b) 57i. 

(4) fa) 7fl -h \\h f 9(, (b) 29a f 14,1, (c) ia -f 2b. 

(5) 3/7 4- 6q Or, 3. (6) 12, 30, 3a. 

(7) pq sq. ft., V ft. 

(8) 24Tir in,, 144 tti® sq. in. 

(10) 10 - A. 


LESSON 12 

Trigonometrical Functions of Compound Angles 


I N the last Lesson dealing with trigonometry 
we extended our definitions of sine, cosine, 
and tangent to include angles of any positive 
size, and we will now consider negative angle.s 
by adopting exactly the same reasoning as when 
considering negative numbers in arithmetic 
(Lesson 2), The distinction is between clock- 
wise and anti-clockwise. 

Negative Angles 

The convention for measuring positive angles 
is to start from the positive x axis and rotate 


in the anti-cIockwise direction. As is to be 
expected, negative angles are measured from 
the same initial line but rotating in the opposite 
direction, i.e. in the clockwise direction. As an 
example, consider an angle of 60*" from which is 
subtracted 15° (Fig. 80). A rotation of 60° 
in the clockwise direction brings you to the 
position OA, then subtracting 15‘^' you arrive 
at OB. 

Notice that to arrive at OB you have rotated 
through 15° in the clockwise direction. We 
might have considered the angle 60° — 15° 
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as 60" -h (- 15°) which provides us immediately 
with the conception of a negative angle. 




a X 


/7y.82 



Figs. H2 and K3. Simple compound angles. 


these angles in as simple a form as possible, 
generally in terms of the angle A alone. If 
reference is made to Lesson 9, where angles 
greater than 90° were discussed, it will be seen 
how this can be done. 

Example. Express the ratios of 180® — A in terms 
of those of A. 

Fig. 82 represents the position of the angle 180" — A 
when A is less than 90". From the figure it will be seen 
that sin (180" - A) is positive and numerically equal 
to sin A. Cos (180" — A) is negative but numerically 
equal to cos A, so that sin (180" — A) — sin A, cos 
(180" — A) — ~ cos A and consequently tan (180" ~ A) 
-- - tan A. In exactly the same way these relations 
can be proved true for any value of A. 

Example. Express the ratios of 90" + A in terms of 
those of A only. 

Fig. 83 shows the position of the revolving line OP 
for an angle 90" -) A, when A is less than 90". If a 
perpendicular is drawn from P on to the x axis it will 
be seen that /IPOY A Z.OPN. The sine of 
PN 

90" + A is given by which is positive and equal 

numerically to cos / OPN, i.e. cos A. Thus sin 
(90" i A) -- cos A. 

Similarly, cos (90" -f A) is negative and numerically 
equal to sm / OPN, i e. sin A, so that 
cos (90" I A) — sin A. Finally, then, 

Ian (90" 4 A) ^ cot A. 

All these relations may be proved equally true if A 
is greater than 90". 


Thus we may consider negative angles 
independently, and consequently a negative 
angle having a numerical size less than 90’ 
lies in the fourth quadrant, a negative angle 
between -- 90° and - 180° in the third 
quadrant and so on. From these positions it 
is a simple matter to determine the trigono* 
metrical ralios of negative angles in terms of 
positive angles ; for instance, sin (— A) = 
- sin A, cos (— A) = cos A and tan (—A) ^ 
tan A. 

Example . Find the sine, cosine, and tangent of 
120'. 

From Fig. 81 it i.s clear that 

N P NP 

sin (- 120') and sin (+ 120") - ^ 

SO that sin ( 120 ) sin (1 120'). 

But sin (120') sin bO’ - ^M/2 
so tnai sin ( 120") ^ - \ '3/2. 

Both cos ( 120 ) and cos ( r 120") arc equal to 

ON 

OPT 

i.c. cos (- 120 ) - cos(^ 120") - - cos 60" J 
and, finallv, - 

NP 

tan (-120) -tan (120") 

( tan 60") -= 4- y/l. 

Simplified Expressions 

In trigonometrical work angles such as 
180° - - A, 90 h A, 360’ — A are of very 
common occurrence, and it is important to be 
able to write the sines, cosines, and tangents of 


Relations Between Angles 

An immediate use of the foregoing is provided 
in finding the relations between the trigono- 
metrical ratios of the angles of any triangle. 
For then, if the three angles are A, B, C, we 
have A h B -h C “ 180°, so that A + B - 
180” - C. Therefore, from I he preceding 
considerations, 

sin (A B) - sin (ISO" C) sin C and 

cos (A •- D) cos (ISO’ C) cos C 

and finally, since 

i(^ p B) - K180 0 - 90 - iC 

sin i(A -)- B) = sin (90 iO — cos ^C. 

Noth. — We have here used, for the first lime, the 
expressions sin (A 4- B) and cos (A -I- D), and these 
mean exactly what they indicate ■ namely, the sine 
and cosine respectively of two angles added together. 
The student must be careful not to make the error of 
thinking that sin (A 4 B) is equal to sin A -i- sin B. 
This IS not true. There is no reason why it should be. 
The word “ sin ” or “ sine ” is in no sense a quantity which 
multiplies A 4- B, it simply denotes a function of the 
combined angle A 4- B. Never! helcss, the sine of 
(A 4- B) can be expanded in terms of sin A, cos A, 
sin B and cos B, and it is this and similar expansions 
that we will now consider. First of all, in order to 
prove the various expansions we must consider the 
projections of lines in more detail. 

Directed Lines 

An important idea, useful in many branches 
of mathematics, is that of directed lines. We 
may choose one direction along a line as positive 
and then the opposite direction will be con- 
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sidered as negative ; in fact we have already 
done this when defining co-ordinate axes. 
From left to right we chose as the positive x 
direction, so that from right to left was the 
negative x direction. Consider the four lines 
PO m Fig. 84. The arrowhead indicates their 
direction ; in every case perpendiculars have 
been drawn on to a horizontal line so that 
LM is the projection of each line on to this line. 
In each case the projection is PQ cos A, and, 
taking from left to right as a positive direction, 
you see from the diagram that in the first and 
last cases the projection is positive, but in the 
second and third it is negative. Finally, you 
may notice (Fig. 85) that if any triangle PQR 
IS drawn, the projection of PQ the projection 
of PR -\- the projection of RQ, i.c. LN = 
l.M H- MN. This is quite in order because 
MN is Itself negative. 

To Prove cos (A [- B) cos A cos B sin A sin B 
and sill (A + B) - sin A cos B -1- cos A sin B, 
Take any angle A and add to it an angle B 
(Fig. 86). On the boundary line of this 
combined angle choose any point P and draw 
a perpendicular PN on to the boundary line 
of the angle A, and produce to Q. (Two cases 
are drawn, but the following proof will be 
found to be true, whatever values are given to 
A and B). ’fhiis you have a triangle ONP, and 
so, projecting this triangle on to OX you have : 
projection OP projection ON + projection NP ..,.(/) 
Ihc piojection of OP on lo OX is OP cos (A ! B) 
.inti since /; ONP is right-angled ON - OP cos B 
and NP OP sin D 

I Inis the relation (i) becomes 
OP cos (A -1 B) -ON cos A ^ NP cos / XQP 

OP cos B cos A I OP sin B cos 
XQP 

OP cos B cos A OP sin B cos 
(*^0 1 A) 

since __X0P - y0‘' 1 A ; also cos (90 A) — sin A, 
so that 

OP cos (A I B) OP cos B cos A - OP sin B sin A 
or cos (A [ B) ^ cos A cos B sin A sin B . . . . (//) 


In exactly the same way, by projecting the triangle 
ONP on to a line at right angles to OX you obtain 

sin (A -1“ B) ^ sin A cos B + cos A sin B ... . (tii) 

The Expansion for sin (A — B) and cos 
(A — B), You can obtain these expansions 
most easily by replacing B by — B in (ii) 
and (iii). Thus, from (ii) 

cos (A -f ( - B)) cos A cos (“ B) 

- sin A sin (— B) 

and, as seen earlier, 

cos (— B) — cos B and sin (— B) ^ — sin B. 

SO that 

cos (A — B) — cos A cos B + sin A sin B . . . . (iv) 
Again, from (in) 

sin (A I- ( B)) - sin A cos ( - B) + cos A sin (— B) 
i.c. sin (A — B) = sm A cos B “ cos A sm B . . . . (v) 

These four expansions, (ii), (iii), (iv) and (v), 
arc of extreme importance and should be 
memorised. They provide the means of 
breaking up the sine or cosine of a combined 
angle into the sines and cosines of its constituent 
parts. 


The Expansion for tan (A + B) and tan 

(A — B). These expansions can be obtained 
directly from what you now know, for 


tiin (A j B) 


sin (A t- B) 
cos (A I B) 


sin A cos B cos A sin B 


cos A cos B sin A sin B 


and, dividing numerator and denominator of 
this last expression by cos A cos B, you obtain 


tan (A f B) 


tan A 4- Ian B 
I tan A tan B) 


Again you may replace B by- B, you order 
to obtain tan (A — B) ; thus 


tan (A I ( B)) 


tan A -f tan (-- B) 

I - tan A tan ( B) 


I.c. tan (A B) 


tan A - tan B 
1 -i tan A tan B 


{vii) 



L M M L 



ML L M 


Fig. 84. Showing the directed 
line PQ with projections LM. 
Fig. 85. Showing the triangle 
PQR with projections LM, 
LN, and MN. Fig. 86. Proving 
relations in compound angles by 
projection. 




1222 


Mathematics 


The student should verify that this can be 
obtained equally well by dividing the expansion 
for sin (A B) by that for cos (A — B). 

B'^xamplc. Find the value of cos 15'. 

Since 15" - 60" ■ - 45" you can use the expansion Tor 
cos (A -- B) to determine cos 15 in terms of the 
sine and cosine of 60" and 45" ; thus 

cos 15" - cos (60" 45") 

--=e cos 60 ’ cos 45" 1 sin 60‘ sin 45" 

1 1 , ^3 1 

““ 2 ■ V2 ' 2 ■ a/2 

1 [ a/3 
2v2 ■ 

Kxnmple. Find the expansion of col (A I B) in 
terms of cot A and cot B. 

1 1 - tan A tan B 

col (A I U) “= (anlA + B) tan A Man'B" 

'I - . L.. . ' - ' - + >-1 

' col A cot B> col A cot B) 

cot A col B 1 
cot A -f cot B 

by multiplying numerator and denominator by cot A 
cot B. 

Isxaitipk. Show that, in any triangle ABC, 
sin A sin B cos C -I cos B sin C, 

As seen in an earlier paragiaph, 
since A i B I C 1«0", B t C - IfiO" - A, so that 

sin (B I C) -- sin (180’ A) sin A, 

Lc. sin A *“ sin (H I C) 

sin B cos C + cos B sin C. 


Sin 2A, Cos 2 A, tan 2 A 

A very important application of the foregoing 
expansions occuis when B = A. Then, for 
instance, sin (A i B) sin (A f A), i.e. sin 
(2A), and since no ambiguily arises, this is 
written sin 2A and it simply means the sine of 
an angle 2A in si/e. By replacing B by A in 
each of ihc expansions sin (A + B), cos 
(A -f- B) and tan (A [ B) you obtain the 
following : 

(1) sm 2A - sin A cos A -f cos A sin A 

^ 2 sin A cos A (vio) 

(2) cos 2A •' cos A cos A sin A sin A 

- cos-A — Mn“A ....... (ia) 

(3) tan 2A - tan A 4 ^ A 

1 tan A. tan A 
2 tan A 

I lan-^A 

These three relations should also be memorised 
as they arc of frequent occurence in further 
mathematical work. It should be noticed 
that since they are independent of the size of the 
angle A, you can, by writing 2A = P, obtain 
the sine, cosine, and tangent of any angle in 
terms of its half-angle. Thus, if 
2A - H, then A - i? 
and you obtain 

sin P «- 2 sin iP cos iP, cos F •=» co.s’* iP - sin“ iP 

and 


Jl_ian iJ__ 
t -- (anMP‘ 


Relation (ix) should be especially noticed 
as it is capable of alternative forms since 
sin“ A H* cos* A — 1. Thus : 

cos 2 A cos“ A “■ sin* A 

cos* A ’ (I “ cos® A) 


2 cos* A - I (xi) 

or, alternatively, 

cos 2A cos* A — sin* A 

(1 - sin* A) -- sin* A 
1 — 2 sin* A (xii) 


From these relations you can obtain sin* A 
and cos* A in terms of cos 2A. For example, 
(xi) can be rewritten 

2 cos* A — 1 -t- cos 2 A, 
i.c. cos* A — i (I f cos 2 A) 

and from (xii) 

sin* A = i (I — cos 2A). 

In more advanced work it will be necessary 
to change expressions involving the powers of 
sin A and cos A into forms containing only 
multiples of A, and it is then that the usefulness 
of these relations will become evident. 

The Expansions for Three Angles 

You can obtain the expansion of expressions 
such as sin (A + B C), tan (A — B + C), 
where the three angles may all be independent 
(i.c. not necessarily the angles of a triangle), 
by using expansions (ii) to (vii) and keeping 
two angles together in the first instance. We 
illustrate with an actual example : 

sin (A -I- B -f C) — sin (A 4- (B f O) - 

- sin A cos (B 4 C) -\ cos A sin (B 4- C) 

— sin A (cos B cos C ^ sin B sm C) 

4 cos A (sin B cos C i cos B sin C) 

-- sin A cos B cos C 4 cos A sin B cos C 

H- cos A cos B .^in C — sin A sin B sin C 

.... {xiii) 

by re-arrangemenl. Notice particularly the 
symmetry of this expression ; the first three 
terms each contain the product of two cosines 
and a sine, the last term is the product of the 
three sines. The expansion for an expression 
such as sin (A — B + C) is obtained by 
replacing B by — B in (xiii), thus ; 

sin (A - B 4 C) - sin A cos ( B) cos C 4* cos A 

sin (— B) cos C I cos A cos ( - B) sin C — sin A 

sin (— B) sin C 

-- sin A cos B cos C - co.s A sin fl cos C 4- cos A 

cos B sin C 4- sin A sin B sm C. 

By a similar method you can obtain the 
expansions for cos (A l B-} C), tan (A -fB -f-C), 
and so on. 

From relation (xiii) you can obtain the 
expansion for sin 3A by putting B = C = A 
as follows : 

sin 3A — sin A cos* A H cos A sin A cos A 4" cos A 
cos A sin A — sin A sin A sin A 
^ .3 sin A cos* A ~ sin ® A 
— 3 sin A (1 - sin* A) ~ sin* A 
~ 3 sin A — 4 sin* A. 

Of course, if sin 3A ts required in the first 
instance, there is no need to work through the 
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expansion of sin (A -f B + C). It can be 
found directly by writing sin 3 A - sin (A + 2A) 
and then expanding. 

EXERCISES 

(1) Find the values of sin ( - 225'’), tan ('-45'), 
cos (- 330”). 

(2) By drawing quadrant diagrams, simplify sin 
(180" + A), cot (180" -f' A), cos (360” — A), cosec 
(360” f A), and check the results obtained by ex- 
pansion. 

(3) From a table of values of sines and cosines, 
verify that sin 48 ’ = 2 sin 24" cos 24'. 

(4) By writing sin 75” as sin (45” h 30”) and cKpand- 
ing, prove that sin 75° =* (\/6 f V2)/4, 

(5) Prove that sin (A -1- B) I cos (A -- B) — (sin A 
-i cos A) (sin B I cos B). By replacing D by B, 
deduce the factors of sin (A — B) f cos (A -[ B) 


(6) Obtain the expansion of cos (A + B f C) and 
from it deduce (I) the expansion of cos (B + C — A) 
and (2) that cos 3 A ~ 4 cos* A — 3 cos A. 

(7) Express tan (A -f B {- C) in terms of tan A, 
tan B, and tan C. Deduce that tan 3A ^ (3 tan A -* 
tan* A) / (1 — 3 tan* A) and verify by expanding 
tan (A + 2 A) directly. 

(8) If A, B, C arc the angles of a triangle, show that 

(1) cos A sin B sin C cos B cos C, 

2) sin iA -- cos cos JrC - sin sin 

3) tan A -f- tan B I tan C tan A tan B tan C. 

Answlrs to Exfrcises in Lesson 11 

2) a{a + 3) sq. Tt., -f 9) ft. 

3) (a) ^ 14 a^ + 34v® - 2.v® - 5 a'. 

(b) A'^ - A* r 2 a* -- V 4- 1. 

(c) 4rt* I ah f lac + lad -f- Ihv 4 Acd — 2r*. 

(d) 1 u*. 

(c) 2v*r ! 8 a* I'* I 12xv\ 

(4) 10. (6) (a) I ! A* , (b) 1 4 A H- A* 4 a* 4 a". 

(8) A* - 2a>> b V*. 


LESSON 13 

Trigonometrical Identities 


I T has already been indicated that the trans- 
formation of trigonometrical expressions 
into equivalent expressions of a different 
form plays an important part in the application 
of trigonometry to more advanced m ithematics, 
and some more fundamental transformations 
can now be considered. 

Transformation of Products and Sums 

These can be obtained directly from the 
expansions of the Iasi Lesson. Consider those 
for sin (A | B) and sin (A B) ; namely 
sin (A I B) - sm A cos B < cos A sin B .... (i) 
and 

sin (A B) - sin A cos B - cos A sin B . . . (fi) 

By adding these two we oblain 
sin (A 1 B) ^ sin (A — B) — 2 sin A cos B . . . (m) 
and by subtracting (li) from (i) 
sin (A I B) - .sin (A — B) >-3 2 cos A sin B . . . (iv) 
Notice what these last two relations imply : 
lhat the product of the sine of one angle and 
the cosine of another can be expressed as the 
sum or difference of two sines. Wc proceed 
similarly with the expansions for the cosines ; 
thus : 

cos (A f B) - cos A cos B - sin A sin B ... . (v) 
and 

cos (A — B) = cos A cos B sin A sin B . . . (n) 
Adding (v) to (vi) 

cos (A b B) b CO.S (A - B) ~ 2 cos A cos B . . . (vf/) 
and subtracting (v) from (vi) 
cos (A ” B) ■" cos (A 4 B) - 2 sin A sin B . . . (vili) 
In this case it is desirable to subtract cos 
(A 4 B) from cos (A B) in order to obtain 
a form on the right-hand side with a positive 
expression. This is because the cosine of any 
acute angle is greater than the cosine of a larger 
acute angle. The relations (vii) and (viii) give 


expressions for the product of two cosines and 
of two sines as the sum and diflerence of two 
cosines respectively. 

If you wish to use relations (lii), (iv), (vii), 
and (viii) to express the sum or difference 
of two sines or cosines as products, they 
are more conveniently put in a slightly modified 
form ; if you represent the angle A + B by a 
single term C and the angle A - B by a term 
D, then you have A -f B = C, A — B == D, 
so that adding and subtracting, 2A = C + D 
and 2B = C - D, i.c. A - i(C + D) and 
B = J(C — D). Then (lii) may be written : 

sin C i sin I) — 2 sin J (C 4 D) cos J (C - D) . . (ix) 
From (iv) ; 

sin C - sin D 1 2 cos HC 4 D) sin A (C D) .. (jc) 
from (vii) . 

cos C t cos D '2 cos i (C bD) cos i (C - D) . (.vi) 
and from (viii) : 

cos D - cos C^2 sin i (C I D) sin i (C— D) .. ixii) 
Some examples will serve to show how these 
transformations arc applied. 

Example. E.xprcss as products : (1) sin 3 A f sin A ; 

(2) cos 5A - cos A , (3) sin 34” sin 14” ; (4) 
sin 20” b cos 60". 

(1) From (ix) 

sin 3A b sin A - 2 sin A (3A \ A) cos J (3A - A) 
= 2 sm 2A cos A 

(2) Relation (xii) might equally well have been 
written 

cos C - cos D - -2 sin i (C 4 D) sin ^ (C - D) 
and you can use this to transform cos 5A — cos A, for 
then 

cos 5A - cos A — 2 sin i (5A 4 A) sin i (5A -- A) 
— “ 2 sin 3 A sin 2 A 

(3) Using relation (x) 

sin 34" — sin 14” ^ 2 cos i (34” 4 14”) 
sin i (34” - 14") 

«= 2 cos 24” sin 10' . 
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The student is advised to take this example and 
veriTy it by working out both sides from a set of tables 
of sine and cosine ; there will be a very slight discrep- 
ancy due to the fact that the tablCsS give only approximate 
values, correct to four places of decimals. 

(4) No rclahon which wc have obtained gives the 
sum of a sine and a cosine as a product ; for that wc 
must first express either sin 20" as a cosine or alterna- 
tively cos 60" as a sine. Remembering that cos A ^ sin 
(90" A) we obtain 

sin 20" I cos 60" ■ sin 20" -f sin (90'“ 60°) 

- sin 20" I- sin 10“ 

- 2 sin i (2(1 I 10 ) cos i (10“ 20 ) 

-- 2 sin 2'? ' cos 5 

Example, txpress as a sum or difference of two 
ingonometrical ratios (1)2 sin 40 cos 0, (2) sin 10 sin 0, 
H) 2 sin iA cos lA. 

( 1 ) Relation (in) is 

2 Mil A cos H sin (A i B) ! sin (A B) 

so that 2 sin 4(y cos 0 sm (40 | 0) I sin (40 0) 

sin 50 I sin 30 

(2) The pioducl of two sines was expressed as a 
difreronee of two cosines , namely ■ 

2 sin A sin B cos (A H) cos (A I B) 

Thus sin 30 sin 0 h (cos (30 0) cos (30 \ 0)) 

A (cos 20 cos 40) 

(.3) F-rom relation (in) 

2 sin JA cos JA sin (AA I AA) | sin (AA - iA) 
sin A ! sin O' 
sin A 

It will be icmembercd that this was obtttined when 
sin A was cxpaiuleci in terms of iA 

Kx ample. .Show that 

cos 1A MM 2 A cos 2 A sin A cos 4 A sin A. 

from (iv) cos 3A sin 2A iC'Ui 5\ sm A) 
and cos 2A sin A A(sin 3A sin A) 

so (hell 

cos 3 A sin 2 A cos 2 A sin A 

i(sin ‘iA - sin A sin 3A sm A) 

Usm 3A sin 3A) 

- i 2 cos 4A sm A . . . from (x) 
cos 4A sm A. 

Identities 

Consider the two relations sin^ A cos^ A 
I and sin A = 1. They arc of very diflerent 

types. The first of these is true for all values 
of A and is said to be an identity ; but the 
second relation, i.e. sin A = 1, is true only 
for special values of A. namely, 90‘\ 360 4 90 ’, 
720" f 90", . . . and so on, and is said to be a 
triffonometrieal equation. As already explained, 
the study of identities is very imporUint in 
more advanced work ; it is essential to be 
able to manipulate a trigonometrical expression 
into different equivalent forms. The study of 
liigonometi ital equations is left until later. 

It will now be realized that all the expansions 
and transformations we have obtained are 
examples of identities ; the expression to one 
side of the “ equals ’* sign being equivalent to 
that on the other side of Ihe “ equals/’ but 
expressed in a different form. 

It is unfortunate that the same sign ( — ) is 
generally used for both, although an attempt 
IS sometimes made to overcome this difficulty 


by using the symbol " between the two parts 
of an identity. An identity is generally most 
conveniently proved by taking one side and 
showing by successive transformations that it 
is equivalent to the other side, although it may 
sometimes be necessary to work with both sides 
and show that they are both equivalent to the 
same expression. We shall denote the left-hand 
side by L.H.S. and the right-hand side by 
R.H.S. 

We will now work out some examples of 
simple identities, using the fundamental relations 
obtained in Lesson 8. 

Kxample. Prove thiil 3 4 sm^ A 4 cos** A - 1 

L.H.S. 3-4sm2A 

3 -4(1 — COS'* A) since sm- A 1- cos** A I 

=- 3—4 14 cos“ A 
R.H.S. 

Kxample. Prove lhal cos^ A(l -+ 3 tan' A) - 

!- 2 sm" 

L.H.S. cos“ A( I I 3 tan' A) 

cos^ A i 3 COS'* A . ^ since tan A 

sin_A 

^ cos** A f 3 sm* A ^ 

- (1 sm- A) 4 - 3 sill'* A 

— 1 I 2 sin" A 
R.H.S. 


Example. Prove that .sin’ A - cos’ A ^ 

sm" A COS'* A. 

It will be rcmcmbcTcil from the algebra that v* r* 

(\ r) (.V } ,v) so if you put Y sm'*Aand.v - cos**A 
this will mean dial sm'* A cos' A - (sm* A cos* A) 
(sm^ A i- COS'* A) anti sm* A -* cos* A - 1, so that 
sin’ A cos' A sin* A - cos-' A. 


Example. Prove the identity 

cos A I * ^ ^ 

1 ; sill A cos A cos A 
By taking a common ilcnominator of cos A ( 1 t sm A) 
you can write 


L.H S. 


cos-' A ' (It Mil A)* 
cos A ( I T sin A) 
cos 


:* A I 14-2 sin_A ' sin* A 
cos A (i I- sin A) 

since COS'* A I sin* A 


2 + 2 sir^A 
cos A (I + sin A) 
2Jj^+ sin A) 
ens A ( I + sin A) 


- R.H.S. 


Identities involving the manipulation of 
expressions such as sin 2A, sin 4A, cos 2A 
will be valuable in later work. Here are two 
examples. 


Example. If t - tan JA, show iliai 
(I) sin A - 2((1 + (*), (2) cos A - (1 - (*)/(! + /*) 
(1) From Lesson 12 you can write 
sin A 2 sin JA cos iA 


jsm lA 
COS JA 

multiplying numerator and denominator by cos ^A 
2/ ^ 


sec* J A ' 


see* JA' 


^ y Since sec* JA 11 tan* JA 
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(2) Similarly 

cos A cos® iA - sin® JA 


cos® 


JA. (l 


Sin® ^A \ 
cos® JA / 


- cos® iA- (1 - /“) 

1 — /® 

as in example (1). 


Example. Show that cos® 2 A sin® A — 

4(cos 4A -j cos 2A). 

You have already obiuincd (in Lesson 12) the expan- 
sion of cos 2A as 

cos 2A - 2 cos® A - J 
hence, on replacing A by 2A, 

cos 4A 2 cos® 2A 1 
i.c. 2 cos® 2A 1 -j cos 4A. 

Since also cos 2A 1—2 sin® A as an allernativc 

form, then 

2 sin® A I - cos 2 A 
I.c. 

cos® 2A — sin® A ' }(1 I cos 4A) - J(1 - cos 2 A) 

J(cos 4 A I cos 2 A) 

Again, you can use ihe transformations of 
products and sums obtained earlier in this 
L.esson to prove the equivalence of identical 
ibrms. In fact, we have already proved vsuch 
an identity as an example of the use of the 
transformations, and we will now include a 
few’ more examples to illustrate them further. 


Example, Prove lhal 

2 sin A (cos A I cos 3A -I cos 5A ! cos7A)- sin KA 
To prove ihis identity you need the expression 



2 sm B 

cos A 

- sin (A 

I B) 

sin (A 

Thus . 










2 Sin 

A 

cos 

A 

— sm 

2A 

sm 

0. 

also 

2 sin 

A 

cos 

3A 

sm 

4A - 

sm 

2A 

and 

2 sin 

A 

cos 

5A 

— sin 

()A - 

sm 

4A. 

Again 

2 sin 

A 

cos 

7A 

sm 

8A - 

sin 

f)A. 


If you add these four expressions together, the left- 
hand side IS 2 sin A cos A 1- 2 sm A cos 3A I 2 sin A 
cos .‘iA I 2 sin A cos 7 A, which is the L.H.S. of the 
Riven identity. On adding the R H.S. it will be seen 
that all the terms cancel except sin 8A in the last line. 
Ihus you have proved the identity 

Notice that the process could have been continued 
indefinitely , il is a very simple matter to generalise it. 
You would then have 2 sin A (cos A | cos 3A + 
cos 5A -f ... -f cos (2// — 1 ) A) sin (2//A), where we 
have taken the last term of the L.H.S. as cos (2/f - 1) A, 
since 2/1 ~ 1 is always odd and can be made equal 
to any odd number by suitably choosing //. This 
extension of the original identity provides a means of 
finding the sum of a set of cosine terms where the angles 
are odd multiples of A ; lor the above relation may 
be rearranged as 

cos A + cos 3A b . . . + cos (2/i — 1) A 
sin (2//A) 

2 sin A 

This Lesson ends with two examples of 
identities of a slightly different type, both 
of which are concerned with three angles A, 
B, and C which add up to 180'", i.e. they 
may be considered as being the angles of 
a triangle. This in no way conflicts with 
what we have stated concerning identities; 
A, B, and C are not tied down to particular 


values; they may be of any size, but subject 
to the overriding condition that A H- B +C 
- 180 ". 

Example. If A I B f C - 180“, prove that 
sm 2A -I sm 2B I sin 2C — 4 sm A sin B sin C 

L.H S. — sm 2A i sm 2B f sm 2C 2 sin (A f B) 

cos (A — B) -f sin 2C 

by transforming ihc sum of sin 2A and sin 2B into a 
product 

- 2 sin (A 1 D) cos (A — B) -1- 2 sm C cos C 
by expanding sm 2C. Now, as seen in Lesson 12, 
if A I D I C 1 80^ 

then A 1 U 180“ - C, so that 

sin (A -1 B) sm C and cos (A f B) — cos C 
i.e L.H.S. 2 sin C cos (A — B) — 2 sin C cos 
(A i B) 

2 sm C (cos (A — B) — cos (A [ B) ) 
2 sin C. 2 sin J(A -- B + A -f B) 
sm J(A 1 B — A 1 B) 

— 4 sin C sin A sm B 
R.H.S. 

Example. II A B | C - I80“, prove that 

sin A I- sm B 1 sin C 4 cos JA cos JB cos JC. 

You will be dealing here with the half angles of 
A, B, and C and so you have the following relations : 

since A -( B -I- C - 180“. A -f B - 180^ - C. i.c. 
i(A I B) 90' JC. 

'1 luis sin J(A -( H) sm (90 — J.C) = cos JC 

and cos J(A | B) cos (90 jC) sin JC. 

Returning now to the ideniily to be proved, you obtain 

L H..S. - sm A I sin B I sin C 

-- 2 sin J(A f B) cos J(A — B) + 2 sm JC 
cos JC^ 

by (ransformmg sm A + sm B into a product and 
expanding sin C exactly as in the last example 

— 2 cos JC cos J(A B) 1 2 cos J(A I B) cos JC 
111 virtue of the reunions above 

2 cos JC (cos J(A B) I cos J(A ^ B) ) 

- 2 cos AC . 2 cos J(A -- B -t AH- B) cos J 

(A H B - A H B) 

4 cos .IC . cos lA cos JB 
R.H.S.' 


nXLRCISLS 


(1) Express as products sm 3A — .sin A. cos 3 A + 
cos A, Mil 2 A H- sm 2B, cos 15' -- cos 59’, sin 72’ 
cos 30'U 

(2) Express as the sum or difference of two trigono- 
metrical ratios 2 sm 5A cos A, 2 sin A sin 3A, sin 2A 
cos 2B, 2 sm (A B) cos (A I B), cos 70“ cos .30“. 

(3) Prove the following idenlitic.s ; 

(i) sin A tan A cos A 1 - cos® A 

(ii) cos® A (tan® A — sm® A) -- sm^ A 

(ill) !>iir A -f 4 5 - cos® A 

(iv) (1 - sm A) (1 H- sin A) = cos® A 
(v) 1 + col A cot A (1 4 tan A) 

(4) If t tan JA, using the expressions obtained 
in an example for sin A and cos A in terms of /, show 
that 


(i) 


sin A -f co.s A 4- 1 I 


sin A — cos A 4 I t 
(li) sec A -f tan A >^ ( I 4 /)/( 1 — 0 . 

. A sin A 4 sin 2A 

(5) Prove that tan A ^ . — ; . ^ 

1 4 cos A 4 cos 2A 

(6) Prove the following identities : 

sin A 4 sin 3 A 4 sin 5 A * * 

' ' cos A 4 cos 3A 4 cos 5A 
(ii) cos A + cos B 4 cos C 4 cos (A 4 B 4 
4 cos i(B 4 C) cos HC 4 A) cos J(A 


C) *=« 

4 B). 
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(7) By writing sin 5A as sin (2A I 3A) and expanding, 
find sin 5A in terms of powers of sin A only. 

(8) Fiom the identity 2 cos’* A cos 2 A 1, 

multiplying both sides by 2 cos A, show that 

4 cos“ A ~ cos 3A I- 3 cos A. 

By repeating the process, find 8 cos* A and 16 cos* A 
in terms of the cosines of multiples of A only. 

(9) If A I B 4 C - 180 , show that 

(i) cos 2 A I cos 2B i cos 2C — 

1-4 cos A cos B cos C 

(ii) sin® A ( sin® B f sin® C 

2(1 I cos A cos B cos C) 

(iii) cos® A I cos® B [ cos® C -- 

I 2 cos A cos B cos C 

(iv) cos A I cos B f cos C - 

1 I 4 sinj A sini B ^iiil C' 


Answers to Exercise in Lesson 12 

(1) I/V2, - 1, VV2 

(2) — sin A, cot A, cos A, cosec A 

(5) (cos A + sin A) (cos B — sin B) 

(6) cos (A -f" B H C) cos A cos B cos C 

- cos A sin B sin C 

- cos B sin C sin A 
cos C sin A sin B 

cos (B + C — A) ^ cos A cos B cos C 

- cos A sin B sin C 
I cos B sin C sin A 
Y cos C sin A sin B 

(7) tan (A I B 4 C) 

tan ^ + Ian B 1 ^an C - t^n A ^ B Ian C 
1 tan A tan B tan B tan C — tan C Ian A 


LESSON 14 


Indices and Logarithms 


W R have already considered the fundamental 
law of algebra called the Index Law. 
In Lcs.son JO it was .shown that if 
m and n were two positive integers, then 

^ii f n 

and this can be immediately extended to any 
number of terms : for 

/ . . . ^ fl'" + “ X rtP X . . . a " 

The properly of algebra which distinguishes 
it from arithmetic is that in algebra numbers 
arc represented by letters. This means that if 
a result is obtained in terms of letters, it 
will be equally true if the letters are replaced by 
any numbers, providing that during the course 
of the algebraic work no restrictions were 
placed on the numbers which the letters could 
represent. 

Thus the above laws concerning indices are 
very much hampered in their application by 
the fact that ni and fi were of necessity positive 
inlcgers, since a"' is only defmed if ni is a 
positive integer. The question thus arises of 
whether it is possible to give a meaning to a”" 
when ni is any fraction m such a way as to 
preset ve the Index Law (you would, of course, 
also require that li should be 

noted that the use of algebra has suggested 
the need of important new definitions. Obviously 
no meaning can be given to the notion of 
multiplying a by itself ni times unless m is a 
positive integer, so we must define n'" directly 
from ihc Index Law ; we may remark that the 
Index Law gives the unique and correct meaning 
to where nt is a positive integer, if we start 
from (C ~ a. We will first lake a particular 
example and attempt to find a meaning for, 
say, 2'. 

If the index law is to hold, 

2^ v 2‘ X 2^ -- 2* 

(2^)^ 2 * 

and taking cube roots of both sides you have 
that 2^ means ^\/2. This can be very easily 


generalised ; if n is a positive integer, then 

* is a positive fraction and 
n 


«'• X X fl" 


i.c. 


X .... to // factors 

1 H 

^ (r " ^ . to // terms 

- a 

iJ)" a 


and taking the //"' root of both sides means 

At this stage it is convenient to derive a 
meaning for still subject to the condition 
that the index law shall hold ; thus x 
is to equal ^ i.c. so that must equal 

-- i.e. 1, which says that any number raised 
cr 

to the power zero is to be given the meaning 1. 
We can use this to derive a meaning for a 
negative inde.\, for example: 


2® X 2 » - 2® » - 2® = 1 


Therefore, dividing both sides by 2^ 2 “ must 
mean and this can be generalised so thal 

a "* means ^ 


Finally, consider 4®^^ 

= 4* X 4* X 4* (if the Index Law holds) 

- (4»)® 

and therefore 

4®^® means (^4)® i.e. 2®, or 8, 
but alternatively since 

43/3^43/2^ 48/210/2. 43 
then (4®'®)® - 4“ 

SO that 4'^^ can be considered as tne square 
root of 4®, i.e, 

4®'® means v/4® i.c. ^64 or 8 

Thus 

43/® =:= (43)» « (4*)» 
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The following examples illustrate these 
extensions of the Index Law. 

Example. Simplify 3.2-® + 8.4“* + 16"* 

I’his expression 3 . J- + 8 . + -A. 

2* -4 16* 

-? + ? + -!- 

4 4^ Vie 

Example. Multiply 2* . 3* by 18 

18 X 2* 3» - 2 V 3® X 2* X 3* 

- 2»^< X 3*^* 

- 2*3® 

Example. Simplify (a-'* >’) * 

(at^ >■*) •■' - x{ “H '®) >■*("•) 

= 1 

^ , P (Mb ^ a ^ a - b 

Example. Simplify : 4 7-; r 

ah /) * * 

I u / 1 I \ I (( - b 

a - h \b a/ I 1 

h a 

_ ah l a — h\ {a - /;)r/6 
a h \ ah I ' a b 
1 4- (lb 

The student has now seen that is capable 
of an intelligible meaning when ni is a fraction. 
The cases considered so far have been very 
simple, bul they show the proper meaning in 
the general case of fractional values of m. 
It IS often convenient to consider these fractional 
values in their decimal forms. Thus, 5-^~. 
means the thousandth root of or alterna- 
tively and may be written 

If a is a fixed positive number, not every 
number can be cxpi'cssed as c/'" for some 
I faction m. However, we may get as close as 
we like to any number by choosing a suitable 
value for m. It is this fact which leads to a 
very important application of the Index Law, 
namely logarithms. 

By means of the theory which we shall 
establish, the amount of labour involved in the 
working out of numerical results can be very 
much reduced — multiplication being replaced 
by addition, division by subtraction, and the 
extraction of roots by division by integers. 
It must be stressed, however, that logarithms 
are used only for approximate, not for exact, 
calculations. 

Definition of Logarithms 

Suppose that o®, when evaluated for a 
particular value of a and w, has a numerical 
value represented by N ; then m is said to 
be the logarithm of N to the base a (written 
log,,N). This simply means that if m is the 
power to which a (termed the base) is raised 
in order that or'" = N, then m is the logarithm 
of N i.e. if fl® « N, then m — log^N. 


For example, since 2® ^ 8. then 3 logaS. 

Again, since 16®®® - 2, then 0-25 = log,«2, and 
since 10 ® - 0 0 1, then — 2 ^ logioO'Ol. 

The definition of a logarithm is conveniently 
expressed by the formula : 

number—fbase) logarithm 

Example. Find log^ (27\/3) 

Ect X r log# (27^/3) 

Then from the definition of a logarithm, 

9^ - 27 \/3 

i.c. (3®)^ = 27 V3 - 3® ■ 3* - 3^ 
i.c. - 34 

.•. 2x ^ E equaling the indices of 3. 

Thus = ,T so that log# (27v'3) t'75 

The student can now consider the properties 
of logarithms which make them especially 
useful in computational work. 

Properties of Logarithms 

I. The logarithm of 1 to any base is 0. 

Since, from the theory of indices, had 

to be given the meaning 1, whatever the value 
of a, i.e. = 1, it follows from the definition 
of a logarithm that 0 is Iog» 1, i.e. the logarithm 
of 1 to any base is 0. 

II. The logarithm of the base itself is 1. 

Since fl 

Then logi 4 « = 1 

HI. The logarithm of a product to any base 
IS the sum of the logarithms of the factors to 
the same base. Let M x N represent a 
product whose logarithm to any base (a) is 
required ; and suppose that M is equal to 
“ a " raised to a power m, and N is “ o ” 
raised lo a power u, then 

M ~ a"' and N — 
m logttM and n ^ logB N 
Also M X N — a”' x «" — o"' '* 

i.e. M X N is equal to “ a ” raised to the power 
(m 4 //) 

This means that {m -1- n) is the logarithm of 
(M X N) to base a, i.e. 

logatM X N) =■ m 4 « 

= logttM + logaN 

This is extendable to any number of factors, 
for 

log. (M X N X F) - log.tMN x P) 

- log.(MN) + logaP 

lOg.M I- logaN 4 lOgaP, 
and so on 

Thus, for example, 

login *2 “ login (2 X 3 X 7) 

^ Iogio2 + IoBio 3 + login7 

IV. The logarithm of a quotient is the 
logarithm of the denominator subtracted from 
the logarithm of the numerator, where the 
logarithms are taken to any base, providing 
it is the same throughout, i.e. 

loga(^) =* lOgaM “ lOg.N 
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The proof is similar to that of property FII. 

If M a"* and N a“, then m logaM and 


log»N. 

M a 
N ~ 
fso that log II 


Also 


/M 

\N 


m ~ n logtM — logaN 


As an example, 

log, (20 - log, (V) 

^ log;, 1 5 - loga^ 

- log, (3 X 5) ~ loga7 

- log, 3 1“ log, 5 — loga? 
1 -1 loga5 - log, 7. 


V. The logarithm of a number (M) raised 
to a power {p) is p multiplied by the logarithm 
of the number, 

i.e. loga(M'') p iogiiM 

To prove this, let M = and therefore 
as before, m — logaM. Then 

IX. M'‘ IS equal to the base raised to a power (pm) so 
that/)m loga(M'') 

1 C. logii(M'') -- p X m 

P X logftM 

Thus, for instance: 

logj„si log,,)(‘^h 
- 4 log,,!-'' 

This could also have been seen from property 
III, because - 

logioH^) - log,,, (3 '' 3 X 3 X 3) 

=- logjol I logi„3 I log,„3 -h Iogio3 
^ 4 logi„3 

But this argument works here only because 
in this case p is a positive integer. 


Example . 


Ilxprcss log 


' ill terms of log t and 


log .s (the logarithms to be taken to any base). 

From the extended laws of indices 
^ 

iT 

, J 

= r\* s * 

logft^ lOga *) 

/ 

log a (aV) logafy-*) 

-- ^'loga/* - ^ loga? 

where you have taken logarithms to any base (a). 


Example. Show lhat logaft :< log^f/ ^ 1. 

Let loga^ — X, then from the definition of a 
loganlhm, ^ h Taking the vth root of both sides 

a ^ hi 


/. \o^nh \ logto ^ X 


log,/J 

1 


Example. Given log,„2 0 30103 (Ihis is approxi- 
mate), to find Iog425. 

Let log, ,25 V 

A I -\Q 


or multiplying both sides by 4 

4 4r 

i.c. 4' * ^ 

or - 

i.e. 2^^’“" - 

Taking logarithms of both 

log4o(2‘*"-^) 
or (2.V f 2) logiu2 “ 

so lhat 2x -I- 2 


i*e. X -I- 1 ^ 


X = 


EXERCISES 

(1) Multiply 

(i) jc® + X by - jc ® 

(li) x' *f ;c * by A* -1‘ jc* 

(ill) + 2fl*6* -1- 4/)’ by o* - 26* 

(2) Evaluate 

(0 U ') “ X (X ')* if X - 1-5 

(ii) (2,i')‘* X .■»-* X (a:;)'’ if X - 2, y = i 

(iii) 2'" •- (2')» if X - 2 

(3) Show that, if the index law is to hold for fractional 
indices, then means either ■' v fl^or (■' \ «)'' where/;, 
k are positive integers. Evaluate 9* in bolh forms and 
show that the result is 243. 

(4) Find the least integral value of n such that 
(^•^ 001. 

(5) Given - 3- 1 623. a* - I 77S4, a* = 13335. 
\A — 1 1549, A.^J J‘076, calculate to four figures 

Al'fl X'_0.2S 

(6) Find the values of log8l28, log^ - J - , loga(< 2 "). 

* 216 

(7) Show lhat 

(i) ]og|,|(13J) -* 1 -f log|Q4 —■ log4g3 
( 11 ) log, (9 X 27) - 5 
(ill) loggtS v'8) = 4-5 
(IV) log,„(100vO0) - 2-5 

(8) Find a, h, c given that loggff — 2, logm^ — — 3, 

10g4f' " 

(9) Given logjoZ — 0'30103, find logio64 
GO) Show that, to any base, 

(0 logL(27J) (14 *) . V561 - 

^ log 3 - log 7 - 3 log 2 

(u) log [(2 a-)'‘ y3 \/8 a7] 

^ log 2 + ^ log X + 2 log y 

Answhrs to Exorcises in Lesson 13 

(1) 2 cos 2A sin A, 2 cos 2 A cos A, 2 sin (A + B) 
cos (A - B), 2 sin 37'^’ sin 22”, 2 cos 66” sin 6” 

(2) sin 6A -\ sin 4A, cos 2A — cos 4A, J sin 

(2A + 2B) 4 4 sin (2A 2B). sin 2A - sin 2B, 

i cos 100” -F i cos 40“ 

(7) 16 sin® A - 20 sin® A I 5 sm A 

(8) 8 cos'‘A - cos 4A -F 4 cos 2A 4- 3, 

16 cos® A — cos 5 A F 5 cos 3 A 4- 10 cos A 


100 

100 

10® 

10 ® 

sides to base 10, 
logjodO®) 

2 logiolO 

2 

^ 

Iogio2 

_ 2 

0 30103 

_ on dividing 

C) 30103 both sides by 2 

3-32193 

2-32193 
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LESSON 15 

Application of Logarithms : The Slide Rule 


T he properties arising out of the definition 
of a logarithm are quite independent of 
the number chosen as base. However, 
in the applications of logarithms which result 
from these properties the base plays an important 
part. The most useful base is 10, which is 
also the base of our numerical notation {sec 
Lesson 1). But in purely theoretical work, 
involving the calculus, logarithms turn up 
naturally to a different base. This base is a 
number, usually written e, which is approxi- 
mately 2-71828. Logarithms calculated to this 
base are called natural or Naperian lof^arithms. 
For the present we shall confine our attention 
to common logarithms, i.c. to base 10. 

Logarithms to Base 10 

C onsider 10® as an example of 10 raised to 
a simple power. This equals 1,000 and there- 
fore, from the definition of a logarithm, 
logjolOOO 3, In a similar manner a table 
of a few powers of 10 and their corresponding 
logarithms can be drawn up as follows : 

10" - I , loBiol -- 0 ; 

I0> - 10 , loB,„10 - 1 ; 

10'^ - 100 , loBiJOO 2 ; 

1()» - 1000, loBiolOOO -- 3. 

In this table wc have considered only integral 
powers of 10, and thus the logarithms obtained 
were whole numbers. Now consider 10^'®. 
From the theory of indices 

lO^-s = lO' i - lO.lOi - lOv/10 
- 10 X 3 1623 . . - 31-623 . . 

Thus 

logi„3 1-623 . . = 1-5, 

and we have as a result found in this case that 
the logarithm of a number between 10 and 100 
has a value between 1 and 2. Had we con- 
sidered 10"*''’, wc should have found that 
10®-® lOOv/IO = 316-23 ... so that here we 
have a number between 100 and 1,000 whose 
logarithm is between 2 and 3. It is obvious 
that we shall obtain a general rule that numbers 
between 1 and 10 have logarithms between 0 
and 1, numbers between 10 and 100 have 
logarithms between 1 and 2, between 100 and 
1,000 logarithms between 2 and 3, and so on. 
This property holds only for logarithms to 
base 10. 

Thus any logarithm is conveniently split 
up into two parts ; the whole number, which 
is called the characteristic; and the decimal 
part, which is called the mantissa. Thus for 
every number between 10 and 100 the 
characteristic is 1, but the mantissa will vary, 
and it is these mantissae which have been 


tabulated and form the logarithm tables so 
useful in computational work. 

Use of Logarithm Tables 

Turn to such a set of tables and consider 
how you can use them to find the logarithm 
of any number. In the left-hand column the 
numbers range from 10 up to 99. Along the 
top of the page are the numbers 0, 1, 2, ... 9, 
each one at the top of a column of four figures, 
and then farther across the page is a second 
set of numbers 1 to 9 (sometimes headed 
“ Fourth Figure ” or “ Mean Diflerences”). 
Remember that numbers in this table give 
mantissae only. 

Consider some actual examples. To find the 
logarithms of 42, 42-6, 42-67 from the tables. 
In each of these cases, since the numbers are 
between 10 and 100, the characteristic is 1. 
From the tables look down the extreme left- 
hand column until the number 42 is reached 
{see page 1231). In this row, but in the next 
column (i.c. that headed 0), is found the 
mantissa 6232. Thus 

logio42-0 - H I 0 6232 
- F6232 

The row across the top of the page gives 
the third figure, so that continuing along the 
row opposite 42 until you come to the column 
headed 6 you find the mantissa 6294. This, 
then, gives the mantissa for 42-6, i.e, logi„42-6 = 
1 -6294. If the logarithm of a number containing 
four figures is required, the additional part of 
the mantissa for the “ fourth figure is found 
from the section 1 to 9 in the end columns of the 
page (i.c. those which may be headed “ Mean 
Dilfercnces ”). Thus to find logio42-67, first 
find logn)42-6 as above (i.c. 1-6294) and then 
add on to the last place of decimals the amount 
in the same row but under the column 7, i.e. 7. 
Thus 

1oBio42-67 - F6294 -| 0 0007 
- F6301 

Suppose you require the logarithm of 426. 
This number equals 10 x 42-6, so that 

IoBio426 loBioIO + log,o42-6 

^ 1 ^ F6294 (from the above) 

- 2-6294 

Notice that the only difference between 
logio42-6 and logio426 is in the characteristic ; 
the mantissa is the same. Again, 
since 4260 ^ 1000 X 4-26 
logio4260 -- logiolOOO + 1 oBio 4-26 
« + 3 0-6294 

« 3-6294 
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As an example of the further use of this 
method, consider the following table and the 
logarithms which it provides : 


Therefore 

jogjo- 

IoBm) 
log 10 
log.o 
logjo 
login 


260 

1000 

/ 4 26 

426 

100 

- 4 26 

42 6 

10 

X 4-26 

4-26 

1 

/ 4-26 

0 426 

10 ^ 

X 4 26 

0 0426 

10 

X 4-26 

i26() 

f 3 -! 

0 6294 

426 

!- 2 i- 

0-6294 

42 6 

f 1 -i- 

0 6294 

4 26 

1 0 1 

0 6294 

0 426 

1 1 

0 6294 

0 0426 

2 1 

0-6294 


and so on. Thus wc have passed from numbers 
whose logarithms involve positive characteristics 
to those whose logarithms have negative 
characteristics. Note that logarithms of all 
numbers less than 1 have negative characteristics. 
Consider the last one. Log,o00426 — 
- 2 I 0-6294, i.c. the mantissa is still positive, 
but the charactci istic is 2. The fact that 
only this integer is negative is indicated by 
writing loginO’0426 -- 2-6294. The minus sign 
is placed over the 2 and is read as “ bar two." 
Remember that this is not the same as —2-6294. 


How to Construct a Logarithmic Tabic 

Before we show the value of a logarithmic 
table for calculations it is desirable to give some 
idea of how such a tabic can be constructed. 
It is now clear that we require only thi 
logarithms of numbers lying between 1 and 10, 
for the logarithms of all other numbers can 
be derived from these. You know that 
10« - I, 10" VIO -31623 . . . and 
IQi 10. Hence lO---* v 31623 1-778 . . . 
and 10 - \/I '778 . . . 1-33 . , . 

Again 

10 10“-’ ^ 10 - 1-778 . . ' 1-33 

2-371 . . 

10625 _ iQf. V iQi^r. 3 1623 : 1-33... 

-- 4-216 

10^^ ---10'^^ X 10“'’ - 3-1623 X 1-778... 

--- 5-623 

10 - 10 \ 10 - 5-623 X 1-33 . . . 

7-497 

Already, therefore, you have the following 
items for a logaiithm table: 


Logarithm of | 

0 

•’ 1 33 . 

- 0-125 

•• 1-778 . . 

0 250 

” *' 2-371 . . 

0 375 

»’ ” 3-162 . . 

0-500 

•• ”4216,. 

- 0 625 

'* M 5-623 . . 

0 750 

” ” 7 497 . 

- 0 875 

” ” 10 

- 1-000 


A simple way of extending this table is to 
draw a graph of the above logarithms against 
the numbers of which they are the logarithms, 
and read off intermediate values from this 
graph. The or dinary logarithm table is calculated 


in a much more elaborate way and with much 
greater accuracy than we have taken. For our 
purpose, however, it suffices to show that such 
a table can be constructed. 

Consider the way in which the logarithm 
tables can be used in working out an actual 
computation. 

Exampk^ In this case we shall use only the table 
wc have constructed above. To evaluate x — 
1-778 < 4-216. 

Now ihc logarithm of a product is the sum of the 
logarithms of the factors. Thus 
log V log 1-778 log 4-216 

0 250 1- 0-625 from the above tabic 

0 875 


Again from this table Jog 7-497 ^ 0-875 

Hence 1-778 x 4 216 -- 7-497 . . . 
us accurately us our tables will allow. 


For subsequent examples reference should be 

made to a 4-rigure logarithmic table. 

r . 138-7 A 0-037 

Example. Iivaluate ^ 

Prom Ihc properties of logarithms already established 

, 118-7 V 0 037 

logjo X 


36 9 
2-1422 


-logu.138-7 I log,,, 0-0.37 
- logio36-9 

2-5682 1-5670 


from tables ; since 138 7 lies between 100 and 1,000, 
Its logarithm has the chaructenslie 2, and since 0-037 
lies between 0 01 and 0-12 its characlcnslie is 2. It 
will be found that the characteristic of the logarithm 
of a number less than one is always numerically one 
grcatci than the number of zeros after the decimal 
poiiU. Proceeding with our evaluation : 

logio ^ ^ " 2 + 0-.5682) 

1-567 


- 0-7104 ^ 1-567 


We must always arrange that the mantissa is positive, 
so wc write 0-7 104 1 567 as - I h 1 7104 - 1-567. 

riius wc obtain 1 \ 0 1434, ic Tl434. This is the 
logarithm of our original expression, so that wc have 
only to find from our tables the number which has 
this logarithm to know the evaluation of our expression. 
Phe 1 simply tells that the logarithm is that of a 
number between 0 1 and 1. To find its actual value 
we look up the mantissa 1434 in the body of the 
logarithm table. As accurately as we are able, from 
our tables, we find that 1433 is the mantissa of 1391, 
so that our evaluation is 0-1391 ; this, then, is the 
value of our original expression. 

It should be noticed that the antilognritlims have also 
been tabulated ; wc say that a is the antilogarithm 
of h if b is the logarithm of a. In- these tables we 
look up -1433 in exactly the same way as for logarithms. 
Wherever possible a rough check should be made to 
ensure that the decimal point has been correctly placed ; 
for instance, in our example. 


138-7 y 0-037 . . , 138-7 

— 36-9” - 


0-1387 


Example. Find the value of (0 00596)^^® 
logjoCO-OO-We)!'' -! logio(0 00596) 

- ^ (3-7752) 

which means ^ - 3 4 0-7752). Since you must have 
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Numberl 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 ! 

Fourth figui 

1 i f 6 

rc 

7 8 9 

13 

1139 

M73 1 

1206 

1239 

1271 

1303 

1335 

1367 

1399 

1430 

3 

6 

10 

13 

16 

19 

23 26 29 

14 

1461 

1492 

1523 

1553 

1584 

1614 

1644 

1673 

1703 

1732 

3 

6 

9 

12 

15 

18 

21 24 27 

15 

1761 

1790 * 

1818 

1847 

1875 

1903 

1931 

1959 

1987 

2014 

3 

6 

8 

11 

14 

17 

20 22 25 

16 

2041 

2068 ; 

2095 

2122 

2148 

2175 

2201 

2227 , 

2253 

2279 

3 

5 

7 

11 

13 

16 

18 21 24 


34 1 

1 5315 

5328 

5340 

5353 

5366 

5378 

5391 

5403 

5416 

5428 

1 

3 

4 

5 

6 

8 1 

9 

10 

11 

35 

5441 

5453 

5465 

5478 

5490 

5.502 

5514 

5527 

5539 

5551 

1 

2 

4 

5 

6 

7 

9 

10 

n 

36 

5563 

5575 

5587 

5599 

5611 

5623 

56.15 

5647 

5658 

5670 

1 

2 

4 

5 

6 

7 

8 

10 

11 

37 

5682 

5694 

5705 

5717 

5729 

5740 

5752 

5763 

5775 

5786 

1 

2 

3 

5 

6 

7 

8 

9 

10 

38 

5798 

5809 

5821 

5832 

5843 

5855 

5866 

5877 

5888 

5899 

1 

2 

3 

5 

6 

7 

R 

9 

10 

39 

5911 

5922 

5933 

5944 

5955 

5966 

5977 

5988 

5999 

6010 

1 

2 

3 

4 

5 

7 

8 

9 

10 

40 

6021 

6031 

6042 

6053 

6064 

6075 

6085 

6096 

6107 

6117 

1 

2 

3 

4 

5 

6 

8 

9 

10 

41 

6128 

6138 

6149 

6160 

6170 

6180 

6191 

6201 

6212 

6222 

1 

2 

3 

4 

5 

6 

7 

8 

9 

42 

6232 

6243 

6253 

6263 

6274 

6284 

6294 

6304 

6314 

6325 

1 

2 

3 

4 

5 

6 

7 

8 

9 

43 

6335 

6345 1 

6355 

6365 

6375 

6385 

6395 

6405 

6415 

6425 

1 

2 

3 

4 

5 

6 

7 

8 

9 

44 

6435 

6444 

6454 

6464 

6474 

6484 

6493 

6503 

6513 

6522 

1 

2 

3 

4 

5 

6 

7 

8 

9 

45 

6532 

6542 

6551 

6561 

6571 

6580 

6590 

6599 

6609 

6618 

1 

2 

3 

4 

5 

6 

7 

8 

9 

46 

6628 

6637 

6646 

6656 

6665 

6675 

6684 

6693 

6702 

6712 

1 

2 

3 

4 

5 

6 

7 

7 

8 

47 

6721 

6730 

6739 

6749 

6758 

6767 

6776 

6785 

6794 

6803 

1 

2 

3 

4 

5 

5 

6 

7 

8 

48 

6812 

6821 

6830 

6839 

6848 

6857 

6866 

6875 

6884 

6893 

1 

2 

3 

4 

4 

5 

6 

7 

8 

49 

6902 

i 

69 1 1 

6920 

6928 

6937 

6946 

6955 

6964 

6972 

6981 

1 

2 

3 

4 

4 

5 

6 

7 

8 


I’ortions of u Tahle of LoKarithms including calculations on page 1229. 


the mantissa positive, you write this as ^ ( 5 I 2 7752). 

and then on dividing you obtain ( 1 -I 0-5550), i e. 

[ 555. 

Tims log,of0 00596)Jl 1-555 

so that (0 00596)i -- antilog 1-555 

- 0-3589 

Notice especially that m the anlilogarithm tables, 
only the 0-555 is looked up, the 1 tells that the 
number lies between 0 1 and 1. 

Iheory of the Slide Rule 

1 he slide rule is an instrument which consists 
of two scales, one of which slides within the 
other, and its principal purpose is the rapid 
numerical evaluation of expressions involving 
multiplications and divisions. A modern slide 
rule at first sight appears to be an intricate 
system of graduated scales and numbers which 
is apt to be confusing, but the theory of the 
slide rule is very simple — it is only a mechanical 
device for adding and subtracting the logarithms 
of numbers. 

Suppose you take the numbers from 1 to 10 
and find their logarithms to base 10 from a 


set of tables. You obtain, to three decimal places: 

Number 1 2 3 4 5 

Logarithm 0 -301 -477 -602 '699 

Number 6 7 8 9 10 

Logarithm -778 -845 -903 -954 I 

It is very important to notice that although 
the numbers increase by I, the logarithms do 
not increase by constant amounts, but by 
amounts which are continuously dccreasinf^. 
Thus 

log 2- log 1 0-301, 

log 3 - log 2 - 0-176, 
log 4 - log 3 - 0-125, 

log 5 — log 4 — 0 097. and so on. 

Since we arc now dealing with common 
logarithms there is no ambiguity if we drop 
the suffix 10 to indicate the base. Thus log,oN 
will be written simply as log N. 

From the foregoing set of figures it is an 
easy matter to construct a scale showing the 
relative positions of log 1, log 2, log 3, ... to 
each other (Fig. 87). AJ is taken to represent 
one unit of length and B, C, D, . . . are placed 
so that AB=0 30I, AC-0'477, AD -0-602, . . . 
If you have two identical scales of this 
type which will slide one against the 
other, you have, in effect, a slide rule. 

Consider how a pair of such 
scales can be used (Fig. 88) to multi- 
ply two integers together. In this 


hg I 


tog 2 logl 


log^ loqS (cG 7 8 9 10 

^ I ^11 1111 


^ e c 

^ O 301- 

't' - 0 477 - > 

0 002 


E F G H I J 
Fig 87 


SLIDE RULE. Fig. 87. Scale of relative 
portions of logs It 2 onwards. Fig. 88. Pair 
uf adjustable scales to multiply integers by 
adding logs. 


log\ 

al 


_!2?1 






Fig. 66 


rr 

log' 


Ttr- 

logZ 
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PRINCIPLE OF THE SLIDE RULE. These illustrations, with the accompanying practical description of the use of the slide rule in 
rapid calculations, are complementary to the text in pages 1231 and 1233, where the theory of the rule is discussed. The operations of 
multiplication, disision, and cubing are demonstrated. The scales are, in effect, tables of logarithms plotted to scale. See also Lessons 

14 and 15 on Logarithms. 
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diagram is shown the end of one of the scales 
(C) placed opposite to the mark representing 
log 3 on the other scale (B). Suppose that E 
is the mark on this scale opposite to log 2 on 
the first scale. To the logarithm of which 
number will E correspond ? This is a simple 
matter using a properly of logarithms, for 

AE - AD -I BE 

- AB I CD 

= log 3 -I- log 2 

-- log (3 X 2) 

- log 6 

Thus the reading E represents the point 
log 6. Alternatively, if the log 6 is read off 
from the upper scale, then you have auto- 
matically multiplied 3 by 2. Equally well you 
could have divided 6 by 2 by subtracting 
log 2 from log 6. Thus if you had placed 
log 2 on the lower scale against log 6 on the 
upper scale, you would have been able to read 
off log 3 on the upper scale as the mark opposite 
to log I on the lower. 

Now that you know that the scales arc 
logarithmic, it is unnecessary to clutter them 
up with the words “ log ” in front of each 
number. If in addition you fill up the spaces 
between log I, log 2, log 3 . . . with graduations 
representing log I I, log 1-2, log 1-3, . . . and 
even log 1 11, log 112, log 1*13 . . . you will 
have scales from which you can read off 
multiplications and divisions. 

Numbers with Product Greater than 10 

There is one ditliculty which the student 
may have noticed. If we had, in our previous 
example, multiplied two numbers together 
whose product was greater than 10, we should 
not have been able to obtain the reading at E, 
as we should have run off the end of the 
scale. This difficulty is overcome by working 
from the right-hand end of the lower scale 
instead of the left-hand end. Suppose you 
wish to use the slide rule to multiply 6x8 
(Fig. 89), (The method will be the same even 
if the numbers involve decimals.) The end B 
of the lower scale is placed opposite 6 on the 
upper scale. The reading E opposite 8 on 
the lower scale is taken ; it will be found to 
be 4-8, The proof of this is as follows ; 

AE - AD 1 DE 
- AD + BC 

log 10 log 6 -f' log 10 - log 8 
2 log to -- log (6 X 8) 



7 6 9 1 

C 0 


SLIDE RULE. Reading logs for a multiplication. 

But AE is log to - log (reading at E) 

/. log 10 - log (reading at E) 2 log 10 -log (6x8) 
log (reading at E) ^ log (6 x 8) — log 10 
- \ogm 
= log 4*8 

so that the reading at E is 4-8. 

It Will be noticed that the onus is on the 
operator to fix the decimal point— the slide rule 
gives the numerical value. 

As stated earlier, a modern slide rule gives 
a vast amount of information additional to 
the two scales above : further scales providing 
sines, tangents, squares, and so on. For the 
use of these and the cursor (a sliding piece 
which enables several multiplications or divisions 
to be done before the final answer is read off) 
the student is referred to the explanatory 
handbook sold with any slide rule. 

CXERClSrS 

Use logarithms to solve the following problems : 

(1) Find the product of 432 7 and \ 

167 5 

r . - '34 < 174 X 5 

(2) Evaluate 

176 

(3) Divide ()’0()09197 by 475 2 

(4) hind (i) the cube root of 0 0003, 

(II) (t)-03)’, 

(ill) 21). 

(5) Find .V if 10' 3 284. 

(6) Ifr - 2-71S, find log. 12. 

Find a: if - 11 02. 

(7) Find logjl. 

(8) Consliuct a slide rule by drawing Fig. 87 on as 
large a scale as possible, extending the short vertical 
lines lo cut AJ, inserting as many intermediate values 
as possible, duplicating the numbers above and below 
the line AJ and cutting along AJ with a knife. Use 
this slide rule to solve the first three questions of this 
exercise. 

AnSWFKS to f XFRCISOS IN LtSSON 14 

( 1 ) (i)jr^ -- .Y ^ ; fii)jc“ -h f x -h I ; (iii)fl®“86^ 

(2) (1) 2-25 , (ii) 3/2 (lii) 448. 

(4) 7 

(5) 1-4330, 2-9389, 2-3715, 0-5623. 

(6) 2jl, - 3, 6. 

(8) a ---- 9, 6 - 0-001, t = 2. 

(9) I 80618. 



1234 


Mathematics 


LESSON 16 


Analysing a Problem: Algebraic Identities 


A lready a considerable amount of ground 
^ has been covered that has concerned 
itself with the technique of arithmetic, 
algebra, geometry, and trigonometry. These 
are tools, like hammers and chisels, that must 
serve in the handling of problems. 

Factors in the Problem 

The first step is to picture the problem - the 
shapes and si/es of the things involved. If 
they are simple geometrical shapes such as 
circles, lines, triangles, and squares, then so 
much the better. This attempt to picture the 
problem in this way is, in cifeci, our method of 
asking whether the problem can be adequately 
described in such simple terms. 

For example, if you seek where to place 
four electric lamps m a room to give the most 
uniform illumination over a table in the centre 
of the room, consistent with giving sulhcicnt 
light everywhere for reading, can you represent 
the lamps as points — points of light ? Can 
you represent the table as a square ? Can you 
draw the room simply as a box consisting of 
plane faces ? What of the reflected light from 
the walls and the ceiling ? Will it matter what 
size of book is to be read ? Will it matter if 
the reader is ill-tempered ? Docs he suffer 
from eye-strain ? Will it matter if the book 
is very broad, or if the print is large or small, 
or if there are pictures — coloured, or black and 
white ? 

A few moments' thought and it will become 
evident that there is no limit to the possible 
factors that may enter into the question, for 
that depends on how deeply one proposes 
to study it. The answer to this dilemma is 
simple. The tools you have at your disposal 
settle the depth to which you can penetrate, 
and if it turns out that this does not suffice 
for your purpose, you will simply have to 
discover deeper mathematical methods, and 
mathematical tools belter for the purpose. 

Geometrical Analysis 

Accordingly the first step in analysis is 
to ask : What is the geometry of the problem ? 
What shapes are involved and how do they 
lie with reference to each other ? The next 
question is : What are the quantities or sizes 
involved ? 

There may be no obvious picture. It may be 
simply a question of adding sums of money or 
distances together. So much the easier. Once 
you have settled the picture and the sizes of the 
parts you know, you must decide whether 


you know enough. If you do not know enough, 
you cannot yet solve your problem. 

How can you tell whether you have enough 
data ? It is frequently not possible to decide 
this at once, but where the problem can be 
represented initially in geometrical form you 
can decide whether you have enough data by a 
simple test — can the figure or diagram be drawn 
from the given data ? 

For example, suppose you know that of 
three towns A, B, and C, the town A is 40 miles 
from B and 60 miles from C, while B is 50 miles 
from C, then by actual drawing on paper you 
can make a small-scale picture of the relative 
positions of the three towns, with fair accuracy. 
This first step shows that already there is some 
justification for thinking of the subject in mere 
geometrical form and for fixing the picture in 
this definite way. Suppose it is proposed to 
erect a factory as nearly as possible at a site 
at equal distances from the three towns — is 
this requirement sufficient to settle the location 
of the factory ? 

On the picture (Fig. ‘)0) the problem would 
have to be expressed in this way : 

Is there u point P such that 
VA - PB “ PC 7 


This requires only to be slated, for you to 
see that this would mean 
that you could fix the 
point of your compass 
at P, step off PA, and, 
swinging the compass 
around P, a circle would 
be traced out that passed 
through B and C. Is 
there such a point P ? 

{See Lesson 5.) 

The question asks, in fact : Is there a circle 
that passes through 3 given points ? The 
answer is yes. The point P is therefore its 
centre. To determine the point P, you require 
the centre of a circle that is to pass through 
3 given points. By the time the problem of 
the location of the factory has B^n reduced 
to a statement of this nature you have extracted 
the mathematical essence from it and can turn 
your mathematical tools towards its solution. 



Artificial Problems and Reality 

The analysis of a problem proceeds by 
putting to oneself a series of questions so 
selected as to bring out the geometrical and 
numerical features and then so directed as to 
enable one to decide whether the problem as so 
stated is a definite mathematical problem. 
By the time this has been achieved it is usually 
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reduced to a form dependent on one of our 
abstract geometrical propositions. At this 
stage the ordinary technique comes into 
operation, and all that is thereafter necessary 
is to reinterpret the mathematical results in 
terms of the flesh and blood of reality. 

What we have been discussing is how to 
extract the mathematical features from a 
situation in order to see what information this 
provides concerning that situation. Most 
books on mathematics in that sense provide 
artificial problems. They are usually stated 
in a form already devoid of all but the mathe- 
matical features essential for the solution of 
the problem. Even in the foregoing illustration 
we have done this ; we have given the distances 
apart of the towns A, B, and C — alorif^ the 
straif^ht lines joining them instead of, say, 
along the roads leading from the one to the 
other ; we have represented the three towns 
as points, whereas they are a complicated 
grouping of streets, houses, shops, schools, 
churches, and human beings ; we have assumed 
that the result we sought did not depend on 
the weather, the day of the week, the language 
of the people, and a multitude of other factors. 

These have little or nothing to do with 
the question, with the possible exception 
of the position of the roads. In assuming 
that the roads arc straight we imply that 
deviations of existing roads from straightness 
arc of little importance. If those deviations 
are great, then the problem would require 
reconsideration. What the mathematician does 
is to bring his special additional knowledge and 
experience to bear in order to set out positively 
which features in all this medley arc of im- 
portance for his purpose. In this sense he is 
only carrying forward a tradition already 
followed by us all in the circumstances of 
everyday life. 

SimpUficatioii of Algebraic Expressions 

In an earlier Lesson (10) on algebra it was 
seen that the expression a ~ (h — c) means 
a — h + c and we will now consider the simpli- 
fication of more complicated algebraic ex- 
pressions. Suppose that the whole of a — 

{h — c) is to be subtracted from x ; then this 
would be written 

X - {a-{b f)} 

Here “ curly ” brackets have been used to in- 
dicate the whole of the expression a — {b — c). 
When dealing with more than one bracket it is 
advisable, in order to minimise the possibility 
of making an error, to deal with the innermost 
bracket first, thus : 

X - {a - (b - r)} 

X — \a — b c) 

*= jc — fli + 6 — c 

since it will be remembered that a minus ( — ) 


; Algebraic Identities 

sign outside a bracket changes the sign of every 
term inside. Occasionally it is necessary to 
have yet a third distinctive type of bracket ; 
thus, if three times the above expression is to 
be subtracted from 10, say, we write this as 
10 - 3 [x - {a - {b - r)!j 
Here we have used “ square " brackets. 

Example. Simplify I - l\0a^ - 5^ {(a + b) — 

, ib r)| J 

This expression ^ 1 — [lOa® — {(a ] b - b r)» 1 

-flOfl* ■ 5a \a -f fj 1 ' 

- [iOn® -- — Sac] 

- \Sa^ - 5arJ 

- 5a^ -h Sac 

Exactly the same procedure is adopted il 
powers of several expressions are required. 
For instance [1 — {a 4 means that a is 
to be added to h, this sum is to be squared, 
and subtracted from l,and the whole resulting 
expression is to be cubed. We will work 
through an example which will involve the 
laws of indices. 

Example. 

Simplify x '^ly (xV) 

The method of simplification is to begin with the 
innermost bracket and work outwards. Thus the 
expression 

- V { -v’ .IC* >'■ {■ 

since 

--- A' 1 -v ^ y'* 1 

- A'-’[vl.v “I'yl I 

« V 7j V ! i-i • -31“ 

= A- ’[y A'( ») (-3) y (-3).!® 

Notice particularly at this stage that the y is not 
raised to the power — ij, only the quantity 
inside the “ curly ’* bracket. Continuing, 

the expression - a~’[va 

-- 

. V ’fi>* 


- A-y 

Algebraic Factors 

When wc were considering the multiplication 
of algebraic expressions we found that 
(a- - y) (A' F y) - ' y®. 

If you begin with the expression - y'^ and 
split it up into X — y multiplied by .x -f- >' you 
are factorising a'® -- y^ in exactly the same way 
as we factorised numbers in arithmetic. It 
should be noticed that when we write 

A® - y® - (x - y) (v + y) (/^ 

we are stating an algebraic identity, i.e. this 
relation is true for all values of x and y. Thus : 
12® - 5® - (12 - 5) (12 + 5), 

6* - 5® - (6 - 5) ( 6 f 5), 

256® - 255® - (256 255) (256 + 255). 

The student should verify these arithmetical 
examples. This process can be extended ; 
thus 

(4z)a ^ 7® - (42 - 7) (42 + 7). 

A* - (y f 2)® = {a - (y f r) ) {a -f- (y -b 2) } 
Obviously relation (i) is very important ; il 
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is known as the “ difTcrence of two squares. 
By its aid you can factorise other expressions 
involving higher powers of x and y. Consider 
1 "* — This is 


() -)“, aiul so vve wnle 
v* - ( 1“)" - 

- - 1 fA'“ H )' ) 

- (V - y) (s I- V) (v^ h 

and here you have been enabled to find (he 
three /actors of Notice that .v“ f j “ 

will not fnctorisc in this way. 

The difference and the sum of' two cubes arc 
two other fundamentnl forms which fiictorisc ; 
the results are : 


.v’ - 1 f\ r) t v“ -I- A V I i;“) (//) 

and a“ t - (a ^ t) (\' aj^ f .»“) (m) 

These arc important, and should be memor- 
ised ; they may be verified in each case by 
multiplying out (he right-hand side (R.IJ.SJ. 
It is also a good plan to check by arithmetical 
examples, f or instance : 

7'' - 3^ --- (7 - 3) (72 1- 7 > 3 t 3“) 
i.e. 343 -- 27 4 (40 ^ 21 I- 9) 

- 4 (79) 

316 whicli is true. 

The student should verify ihat 

-i 42 - (5 -h 4) 5 4 4- 4") 

and I?-'* I® - (17 - 1 ) ( 17 -' I 17 < 1 ! I“), 
Many algebraic expressions can be factorised 
by comparing them with one of the fundamental 
forms ( 1 ), (ii), or (lii). Some examples are : 


practical occurrence is to split up quadratic ex- 
pressions into their factors. You obtain help 
in this direction by multiplying x -h a by x -i- h. 
You obtain 

(jr -f- a) (Af y h)—- a'(a- f h) I oU t b) 

^ a- 2 -f bx 4 ax H- ab 
— a'2 + (a “1 b)x I ab 

and you can now see the connexion between 
the numbers a and h in the factors, and in the 
terms on the R.H.S. It will be noticed that 
the coefficient ofx on the R.H.S. is the sum of 
a and h, w^hi/e the third term is their product. 
This means, for example, that if you wish to 
factorise -h 9x -f 20 you must find two 
numbers which when added together give 9 and 
when multiplied together give 20. By trial and 
error it will quickly be found that the numbers 
arc 4 and 5, thus 

a- 2 1- 9v r 20 -- -f (4 4 5)v -r 4 X 5 
- (a- I 4) (A' f 5) 

Other important forms arc 

(a ! a) (v b) - A** -f (a bix -- ab 
and (V n) (a - /») - a“ (n h b)\ j ab 

Example. Factorise a' * 2a - 3, 

Since this is of the form (a -t- a) (\ -- b) (which ii 
musl be because Ihc last term is - 3), you require 

ab - 3 vSO th.'il cither n - 1, - 3 or a - 1, 

h - 3, i.c. ihc factors arc cither (a 1) (a 3) or 
(a' - I) (v -|- 3). 7hc first of these on multiplication 
gives A^ — 2a — 3 whereas the second gives a* 4- 
2a 3 

Thus a2 - 2a - 3 (A I 1) (A 3). 


(1) 4- 8/)=* a^ 4- (2/U^ 

{a I 2h) 1 rr - a(2b) ] (Zbf) 

(a -F 2/)) Ui“ - 2ab ! 4/^^), 

(2) A® - y“ - (i -')‘^ 

- (\^ v'')(x2 I v'*) 

- ( Y - y) ( \ 2 -1 xv 4 )'**) 

(v I i')(\2 ’ ,\r i .)“) 

Another method of factorising algebraic ex- 
pressions is by the grou|nng of terms logclhcr. 
Consider an example. Suppose you wish to 
lind the factors of 3 I 7a — 3a“ — 7a''. You 
may rewrite the expicssion 

- 3 3 ^■- I 7 v - 7 a=‘ 

= 3 tl I a 2 ) h 7 a (1 - a 2 ) 

Now I — A” divides into each term, i.c. the 
above expression must have been obtained by 
multiplying out (3 f 7v) (I — .v") so that these 
are the factors. Since 1 - a* js itself the 
difference of two squares, the expression 
factorises one stage further into (3 -h 7a) 
(I - A) (I ! a). 

Quadratic Expressions 

Dealing now with a very important form, 
suppose you multiply a -I- 2 by a -h 3 you 
find — 

(a ] 2) (a 4 3) - v(x 4 3) -h 2(v 1 3) 

-- a 2 1 3x -1- 2 a F 6 
- 5a h 6. 

The expression on the R.FI.S. is called a 
quadratic expression in the variable a because 
it involves a term in a'-* and no terms of higher 
powers. An algebraic problem of frequent 


We shall return to a study of quadratic ex- 
pressions in the l.esson on algebraic equations. 

Algebraic Identities 

It has already been stated that when you 
write A^ — y- - “ (a — y) (a 4 v) you arc slating 
an algebraic identity, but it must be realized 
that an identity need not be in the form of 
factors. Whenever you have two algebraic 
expressions which are equal for all values of a, 
but are in different forms, you have an identity. 
As an example consider 

3a - 2(a -- 1) 4 a 4- 2. 

The R.H.S. when simplified reduces exactly 
to 3v, quite independently of any value of a. 
That this statement is true can be shown by 
subsliiulmg any value for a and verifying that 
the numerical value of both sides is equal. We 
may consider here a general problem in identities 
which is of practical importance. Suppose 
you had been asked to find the values of the 
constants A and B in order that 

3a - A(x - 1) 4- B(a 4- 2) 
shall be an identity. You can sec by com- 
paring this relation with the one above that 
A = 2, B — 1, but the problem is to find these 
values without any previous knowledge. You 
proceed in the following way. Since 
3a - A(a - t) 4 B(a 4“ 2) 
is to be an identity, it is to be true for a// values 
of A ; this means that you may give whatever 
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values you please to ;c and the relation will still 
be true. This fact provides you with the 
necessary information to determine A and B. 
Notice that if you choose x = 1 as one value, 
the first term of the R.H.S. equals A x 0, i.e. 
zero, so that you will find B immediately. Thus 
when X — 1 

3 - 0 + B (1 + 2) 
i.e. B3 - 3 
so that B — 1. 

Similarly, by putting jc = — 2, the second 
term on the R.H.S. becomes zero and you find 
A directly. If jr — —2 

3 ( - 2) - A ( - 2 ^ 1) + 0 
i.e. - 6 3A 

or A — 2. 

Of course, you have not proved that 3 a: is 
expressible as A(a — I) + B(a -f 2), but you 
have found the values of A and B as quickly as 
possible on the assumption that it is. 

Example. If a® + 9 = A (jc -f 1) (a -f- 2) -h B 
(V I- 2) {X H 3) f C U + 3) (X -K 1) find A, B, and C. 

As in the lust example, we choose values of x which 
make some of the brackets on the R.H S. become zero, 
namely x — — 1, x — — 2, a — “-3. 

ir.Y - I 

1 4- 9 A 0.1 ] B.1.2 + C.0.2 
I.e. 10 - 2B 

so that B 5 

If A = - 2 

4 1 9 - A. - 1.0 t B.0.1 -I C. - l.l 
I.e. 13 - - C 

01 C - 13 

Lastly, if .T — - 3 

9 -I- 9 - A. 2. 1 + D. - 1.0 h C. - 2.0 

i.e. 18 - 2A 

or A 9 

Thus 

9 - 9 (x I 1) ( V 4- 2) 1 5 (a I- 2) (A 4 3) 13 

(A \ 1) (v 4 3). 

The student should multiply out the R.H.S. and 
verify that it simplifies to a® 4 9. 

Functions 

It was stated in Lesson 1 1 that an expression 
which depends for its value on x is called a 
function of a, usually denoted by fix) or F(a). 
We may conveniently use this notation to in- 
dicate the value of the function for a particular 
value of X, Consider an example — 

If /(a) « V* * 2x 4 1 

then /(3) means the value of this function (in 
this case a cubic function) when a =* 3, 
i.e. fO) - 2.3 4 1 

- 27 - 6+1 
-- 22 

Again /(I) -1 — 2.1 4 1 
0 

and /(O) - 0 - 0 4 1 

= 1 

and fix 4 fl) U I a)^ — 2 (a 1- a) 4 1. 

You simply replace a by a particular value or 
quantity throughout the whole expression. 
You can write any polynomial function quite 
generally as 

fix) — 4 4 4 . . fln- 1 A 4 On 


where Aq, ni, . . . are constant coefficients 
(some may be zero) and n denotes the degree 
of the function. Thus a function such as 
A® — 3 a -H 7 is a quadratic function because in 
this case « = 2. It is said to be of the second 
degree. Again a’ + a — 3 is of the seventh 
degree because 7 is the highest power in this 
function. A function of the first degree, for 
example 3 a — 4, is said to be linear. 


The Remainder Theorem 

The remainder theorem states that if a 
polynomial function of a, fix), is divided by 
X ~ a, I hen the remainder is fia). Before we 
prove this theorem we will consider what it 
means in terms of an actual example. Con- 
sider a function of x given by 

f{\) — A'^ 4 5a“ — lx + 15, and suppose thill this is 
divided by A — 2. 

The theorem states that the remainder is /(2). 
Now 

f{2) - 2^ 4 5.2® - 7.2 4 15 
= 29 

SO that this is the remainder on dividing fix) 
by A — 2. This may easily be verified by long 
division ; it will be found that 

-v' 1 + 7.V + 7 -t 

.V 2 A - 2 

i.e. the remainder is 29. 

Notice that the R.H.S. of this expression 
could be written 

(v® -4- 7v 1 7) (V - 2) i 29 
A- ‘2 

You can now proceed with the proof of the 
remainder theorem : if fix) denotes any poly- 
nomial function of a, when this function is 
divided by a -- a, the quotient will be another 
function of a, and the division may be con- 
tinued until only a numerical remainder is left. 
I'hus you can write 


where F(a) denotes the quotient and R denotes 
the numerical remainder. For instance, in our 
example F(a) = a* + 7a -f- 7, R = 29. 
Multiplying through by x — a, you obtain 

f{x) — {x - a) F(a) 4 R (ii) 

This is an identity and therefore holds even 
when X = a. Thus 


fia) - 0 X Fia) 4 R 

-- R 

so that the numerical remainder equals fia). 

This theorem is of great help in finding the 
factors of an expression, for if it should happen 
that f(a) = 0 then R — 0, i.e. that there is no 
remainder when fix) is divided by a — a. If 
there is no remainder when fix) is divided by 
A — fl the latter is a factor of /(a). 
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Example. Show that - 1, jr 2, ^ - 3 are all 

Tactors or;i® 6.v“ + I Lv — 6. 

If Av) - X* - 6 a'“ + 11 a - 6, then you have only 
10 show that /(J), /(2), A3) are all zero to prove that 
A — I, A 2, A - 3 are factors. 

AD - I" ' 6.r^ i ll.l (j 

- J - 6 f- 11 6 

- 0 

/( 2 ) 23 - 6 . 2 ® ) 112-6 

8 - 24 f' 22 6 
- 0 

and /(3) 3^ - 6.3* ^ 11.3 — 6 

-- 27 - 54 \ 33 6 

- 0 

i.e. Y - 1, A — 2, Y - 3 arc all factors of a® - 
4 I U 6 

Example, hind a so that -f rt.\“ i (« 4 10) x 

4 15 may be divisible by .\ f 3. 

If A n) >3 4 a\^ 4 (a \ I0) \ f 15, then there is 

to be no remainder when Av) is divided by a 1 3, i.c. 
/( 3) must equal /eio. 

fi- 3) - ( - 3)"' ! M( 3)* 4 (n ^ 10) ( - 3) 4 15 

27 { ‘A/ 3(^/ I 10) 4 15 

(mi 42 ; 

I.c. If /( - 3) - 0 

then 6n - 42 — 0 

I.c. 6n 42 

n - 7 

so thill if a -- 7, /(\) IS divisible by a + 3, i.e. a*' 4 
7a* 4 I7v 4 15 IS divisible by n i 3. 


(2) Show that 

(1-23 (eL+2. IszJ) 

\y Xf Va — y A 4 y* 


« 4 


(3) Factorise 

(i) -f W 

(ii) A» 4 27/ 

(iii) (a 1 6)* — (r 4 

(iv) A* 4 2rA — / ■ 2i'y 

(v) sin* A i cos* A 

(vi) A* \ 8y 4 15, (vii) a* — a — 6 
(viii) A* - 7 a 4 12 

(4) Use the remainder theorem to find the remainder 
when A* — 8 Y* 4 7 is divided by a — 2, and check by 
long division. 

(5) Show that a 4 1, a — 3, a - 4 are factors ol 
A* - 6a* 4 5a 4 12. 

(6) If A-v) is divided by w,v — a show that the 
remainder is y ^ Hence show that 2 a - 3 is a 

factor of 6a* — 9x~ - 8a \- 12. 

(7) If Aa) a“ - 4y* 4 8. find /(O), /(I), A2), and 
hence find a factor of /(.v). 

(8) II 3a I 7 -- A(a 4 1)4 B(a 4 2), find A and B. 

(9) 1 ind A, B and C if 13 4 4v - v" - A(y* 1) 

4 B(a 4 1) (a 3) 4 C(a 3) (a - I). 

(10) Factorise (i) a* 1 3y'* - a • 3 

(II) A* - 1 

(III) A* 4 7a* - 36. 


(1) Simplify 

(I) (Y h A 


LXl RCISFS 

- (A I \ *) 


Answfrs to Exercises in Lis.son 15 
(1) 35 90. (2) 464*6. 

(3) 0 000, 001. 935. 

(4) (i) 0 06694. (ii) 0-3 107. (iii) 1*349. 

(5) 0*5164. (6) 2*4849, 2*39%. (7) 2*648. 


LESSON 17 

Simple Algebraic Equations 


AUJrnRAiC’ equal ions arc statements true 
only for particular values of the letter or 
letters involved. For instance 
A* - 9 . 3 4 A - 6 ; V I r - 8 ; a* i l-O 
arc all algebraic equations and we will attempt 
to solve these equations, So/vin^^ an equation 
means hnding the value or values of the un- 
known quantity for which the equation is true. 
Thus, -- 9 ha.s two solutions^ because if x is 
either + 3 or — 3 the equation is true. But 
3 4- A 6 has only one solution ; by sub- 
tracting 3 from both sides, you .see that x = 3. 

Now examine the equation a 4 - 4 = 8 : it 
is obvious that any number of diflcrent solutions 
may be found ; for instance 
A « I, >■ - 7 

satisfies the equation, so also does 

A --- 16 V - - 8 

in fact, for every value of 4, there is a value of 
X satisfying the equation. 

The last example given, namely a* H- 1 — 0, 
can be solved by subtracting 1 from both sides 
so that x’^ ^ - — 1, and by taking the cube root 
of bolh sides you obtain a — 1 apparently as 


the only solution. It is clear that if equations 
arc to be studied, they must be studied systema- 
tically, and we begin with the simplest type. 

Linear Equations 

Linear equations is the name given to 
equations in which there are no letters raised 
to a higher power than the first, and the name 
is derived from the fact (5cv Lesson 20) that this 
type of equation is associated with a straight 
line in the study of algebraic geometry. The 
solution of a linear equation with one unknown 
(as the variable appearing in an equation is 
called) can always be found by simplifying the 
algebra until the value of the unknown letter is 
obtained. 

Example. Solve the equation 

iix - 2 ) - 4 (a - 3 ) - 4 

Simplifying Ihc L.H.S.. we obtain 

iA - I - 4 a 4 12-4 

I.c. - 3 iA — 7 

or, by multiplying both sides by - 2, 7 a — 14 
I.e. A — 2 . 

It was found in an earlier example that an 
equation with two unknowns could have an 
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infinite number of solutions, and consequently 
if you have two unknowns, you require more 
than one equation to fix both unknowns. It 
turns out that two equations in general suffice ; 
this fact corresponds, for linear equations, to 
the geometric fact that two non-parallel lines 
have a single point in common. If two 
equations are both to be satisfied they are called 
simultaneous. 

Consider the following problem : John and 
Harold have together the sum of £5. How 
much has each ? Obviously that cannot be 
answered without further information : if jc is 
the amount of John’s money, y the amount of 
Harold’s, then you only have the single equation 

X y ~ S (1) 

But if you are told at the same time that John 
has four times as much as Harold, then you 
are given a second equation, namely 

X ^ 4y (II) 

This additional information now fixes the 
amount of money each has because you can 
replace the x in (i) by 4v since equation (ii) 
stales that x -- 4y. Thus (i) becomes 
4>’ -H >' “= 5 
i.c. 5>’ — 5 

or y — 1 

SO that Harold has £1 and John has £4. 

Notice particularly the method of solution : 
between the two equations you have eliminated 
X, i.e. you have found a linear equation in- 
volving V only and this you solved to find the 
value of y. 

We can generalise this method of solving 
simultaneous linear equations. Suppose you 
have 

ax hy — m (Hi) 

and ’ cx } (Jy — n (ii') 

where a, h, c, d, m, n are constants, then to 
solve these you require to eliminate either x or.v. 
This may most easily be done by multiplying 
(iii) by the coefficient of y in (iv), and (iv) by 
the coefficient of y in (iii) and subtracting, thus : 
(iii) multiplied by d gives 

adx ^ bdy — md (i') 

and (iv) multiplied by b is 

hex I- bdy — nh (vi) 

Notice that now you have exactly the same 
term in y in both equations, therefore sub- 
tracting (vi) from (v) you obtain an equation 
in X only, thus : 

adx ““ hex - md — nh 
I.c. x[ad — be) — md — nb 

md “ nb 

^ ITd-^lbc 

Here you have found the value of x in terms 
of our constants and by substituting this value 
of X in either (iii) or (iv) you obtain the value of y. 


The method appears to break down if 
ad — be “ 0, but the truth is that the equations 
are then inconsistent unless md — =» 0. 

That is, unless md — nb == 0, when there is 
really only one equation, there are no values 
of JC and y simultaneously satisfying ax by ^ 
m, cx dy ^ n, with ad ^ be 0. This 
corresponds to the geometrical fact that 
parallel lines do not intersect Lesson 20). 

Quadratic Equations 

If you put a quadratic expression equalTo 
zero, you have what is called a quadratic 
equation. These equations are of very com- 
mon occurrence in practical work and con- 
sequently are important. The example con- 
sidered earlier in this Lesson, namely jc** = 9, 
is an example of the simplest type of quadratic 
equation. Notice that there arc two solutions., 
and they can be written down on sight by 
taking the square root of both sides. You see 
that if JC = 4 - 3 or — 3 the equation is satisfied, 
[f a quadratic equation factorises, its solution 
is simply obtained ; indeed you can solve the 
foregoing example by this method, for if 

x ^ =* 9 

then A* — 9 — 0. 

The L.H.S. is the difference of two squares, 
so that you may write 

{X - 3) (A + 3) - 0. 

If you have a product, such as this, equal to 
zero, then either x — 3 = 0 or a- f 3 =■- 0. If 

X — 3 = 0, then x = + 3, and alternatively if 

X H- 3 ^ 0, then x -= -- 3 so that you have the 

same values for x as before. 

Consider another example of a quadratic 
equation soluble by factorising. 

Example. Solve the quadratic equation 
A* + 14a' " 32-0. 

To factorise Ihe L.H.S. you require two numbers such 
ihat their product is -- 32 and their sum 14. By trial 
and error you find these numbers to be 16 and — 2, 
so that you may write the equation 

(a + 16) (A- - 2) - 0. 

Thus either x A- 16 — 0 or a - 2 - 0 

i.c. A = — 16 or A - 2. 

You require at this stage to notice a method of 
solving quadratic equations which docs not depend 
on factorisation. It is generally known as solving 
by completing the square and is carried through as 
follows. 

Consider the example solved above ; you 
may write it 

A^ + 14a- - 32. 

Now (x + fl)* — X* + 2c/x + a*. Thus any 
expression of the form x^ 4- 2ax may be made 
into a “ perfect ” .square by adding a®, or the 
square of half the coetficient of x. In this case 
the coefficient of x is 14, so that half this 
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cocHicient is 7. By adding 7®, i.c. 49, to the 
L.H.S. you make the L.H.S. exactly {x + 7)^. 
In order not to alter the truth of the equation 
you must add this same quantity to the R.H.S. 
Thus the equation becomes 

A'* H' J4a H 49 = 32 + 49 
i.e. (A +7)2 ^81. 

Taking the square root of both sides you 
obtain 

A f* 7 - 1 9 

i.e. A + 7 ■» + 9 or A' I 7 ^ = 9 

i.c. A ^ H 2 or X 16 

which agree with the values obtained by 
factorisation. The value of this method is 
that it can be applied to cases which cannot be 
factorised. 

Example. Solve a® I 6a + 7^0. 

This may be written 

I 6a = - 7. 

The L.H S. w'ill become (a \ 3)2 if you add the square 
of half the cocITicicnl of a nmncly, 3^, i c. 9, so that 
a2 -1 ()A -I 9 --- 9 - 7 
or (a f 3)2 ^ 2. 

On taking the sqiiarc root of both sides you obtain 
A + 3 -^- + +2 or A + 3 — ^/2 

I.c. A - 3 I v2orA ^ - 3 - +2. 

Taking y/1 as 1 414 these values become 
A - -- l‘SS6 or A = -4-414. 

At this stage a ditlicully may arise if before 
you take the square root, the number on the 
R.H.S. IS negative. Consider the equation 
9 = 0. To solve this you would write 

a" « - 9 

but you cannot take the square root because 
no number can be found such that when it is 
squared the result is — 9. Every number 
squared is positive, so that when the square of 
the unknown is negative, no solutions of the 
equation exist. For further mathematical work 
it is useful to invent new numbers, called 
complex numbers, so that all quadratic equations 
have solutions. This is done by introducing a 
symbol / corresponding to V - 1 and then 
putting \/ — u — i\^a for any positive a. 7'hus 
- 9 yields x + V ' + i\ a “ -13/. 
Notice that this process of inventing new num- 
bers has occurred before. Fractions were 
invented for such equations as 2 a = 1 to have 
a solution and negative numbers were 
invented for such equations as a 1- 4 3 to 

have a solution. 

The method of solution of a quadratic 
equation by “completing the square” is so 
important that we will consider the general 
case. 

Every quadratic equation may be written in 
the form 

I /)Y ^ f — 0 {vii) 

where a, b, c are constants. (Either b or c may 
in some cases be zero, but this will not affect 


the argument. If a were zero, the equation 
would no longer be quadratic.) 

If you divide (vii) all the way through by a, 
you obtain 



and keeping only the terms involving x on the 
L.H.S. this becomes 


To make the L.H.S. a perfect square you 

( /, \ a 

— j and in order not to 


destroy the relationship of equality you must 
add this same amount to the R.H.S. as well. 
Thus : 


A» 4 


; A T 



c 

a ■ 


The L.H.S. is now 


(a 4 2Q so that 
\ 2a) 4a- a ~ 

Taking the square root of both sides 


A + 


2a 




± 


4ac 


4«2 


SO that 


I 1 

^ 2a 


X 7)2 


4a c 


X - 


h 

la 




2a 


4a c 


— 1) 4' V 6“ — 4(ic 


(v//7) 


This formula allows you to write down the 
solutions of any quadratic equation by sub- 
stituting for a, /?, and c. 

A more convenient form for substitution is 
available if rv, h, c arc integers and h is even. 
Then, dividing lop and bottom of (viii) by 2, 
you have 



a 


To revert to the previous example a® -h 14 a — 
32 “ 0, you see that a - I, Z/ = 14, r = — 32, 
so that, using (viii), the two solutfons are given 
by 

- 14 i v" V 4' 02) 

* 14 + ^'Ti96 + i28) 

- - ^ 

~ 14 + 18 
^ '2 

- - 7 :h 9 

- I 2 or - 16. 

The student should try applying formula (ix) to this 
equation. 
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The formula (viii) (or (ix)) should be remem- 
bered. If the solutions of any quadratic are 
to be real, this requires that the quantity under 
the square root sign is positive, i.e. — 4ac 
must be positive, i.e. > 4ac. If < 4ac the 
quantity — 4ac will be negative and you will 
have complex solutions. If h'^ = 4ac, the two 
solutions are real and equal. 

The values of x which satisfy an equation 
are called the roots of the equation and are 
often denoted by the Greek letters (alpha) 
and /J (beta). Thus you can take 

h V - 4ci( ) , 

IX — ' and 

2a 

n h \ {h‘^ - 4ai ) 

P ~ 

2a 

Relations between Roots and Coefficients 
of a Quadratic Equation 

Suppose the equation ax“ 4 hx f c = 0 has 
the roots a' .v ft. Now the equation 

( V a) (\ ft) - 0 

also has the roots v, ft, so that ax- } hx I c 
must be identically equal to a {x — ^v)(v ft) 
--the factor a being included to make the co- 


efficients 
you have 

of .v^ the same ; 

multiplying up. 

a\' 

\ h\ f- 1 a\^ nix 

ft)x : £/A ft. 

Compaiiiig cocfTicients. you get 
a{\ • ft) h 

a \ ft - ( , 

so that 



h 

^ \ fi- ^ 

. . (x) 



and 

.11 

( u) 


' a 


These 

results should be remembered: (1) 


that the sum of the roots of a quadratic equation 
IS equal to the coefllcicnt of a' divided by the 
coefficient of x'\ with the sign changed ; and 
(2) the product of the roots is the mdependeni 
term divided by the coefficient of x'\ 

Example. Solve the equation 

(a - 3) (a' 6) - {a - 3) (fl I 6) 

where a is some constant. 

From the form of this quadratic equation 
you see by inspection that x — a is one solution 
because when x is put equal to a, the equation 
is obviously satisfied. Thus a is one root. By 
considering the L.H.S. alone you see that on 
multiplication it becomes x^ 4- 3a — 18, i.e. 
the coefficient of x^ is 1 and the coefficient of 
A is 3. Thus the sum of the roots is — 3, but 
one root is a ; therefore the other root is -- 3 
- a. The two solutions arc therefore x ^ a 
and A ^ — 3 — a. 

Equations of Any Degree 
There are no simple general methods for 
solving equations of a higher degree than a 


quadratic and where such solutions are required 
it is usually necessary to obtain first approxi- 
mate solutions and then to refine these approxi- 
mations. This problem is considered in Lesson 
19. There are. however, some particular 
methods ; for instance an equation such as 
ax^ f bx^ 4 - f ^ Ocan be solved as a quadratic 
in a“. Again, the remainder theorem (p. 1237) 
may be useful. Any equation of the «th 
degree in a may be written fix) = 0, and so il 
a value of x can be found, say (%, such that 
/“(a) - 0, then nt must be a root of the equation 
because if /(oc) 0, this means that fix) is 

divisible by a — a, i.e. a — (v is a factor of fix), 
i.e. A = a IS one of the solutions of Jix) ^ 0. 

Example. Solve the equation 

I 9x'“ -f 6a .S6 -- 0 {xii) 

Put fix) - .\^ i 9 a^ 1 6a 56 and lind f(\), 

n2), /(3), .../(- 1). fi-2).., and so on. Thus ■ 
/(I) 1 19 16 56 -- - 40 

7(2) - 2» + 9.2“ H- 6.2 - 56 
- 8 1 36 I 12 56 

^ 0 


SO that fix) is divisible by a 2. Therefore 
one of the roots of f{x) 0 is .v 2 and by 

long division of obtain a 

quadratic expression which will provide two 
more roots. 

By long division a® 4- 9.\'^ i- 6a -- 56 divided 
by V — 2 equals a'-^ 4- 11a 4- 28, so that you 
may write (xii) as 

(V - 2 ) (v^ I \\x H 28 ) - 0 

The quadratic term factorises so that this 
becomes 

(V 2 )(-v + 7 ) (A I 4 ) - 0 


Thus there are three roots and their values 
arc 2, — 7, and — 4. 


EXERCISES 

(1) Solve the equations : 

( I ) 3(a - 3) - 7(v - 7) 

(II) 3(a 4 I)"* 4 (A 1)“ 4a‘‘ 

(lii) (a -f I)(a 1 2) l)(v 2) - 9 

(2) Solve the simultaneous equations i 

(i) a y = 8, A 1 y 4 

(II) 2a 4 3>' -- 13, .5.x - 7y 18 

(lii) i(v 1 1) -i- Mr ^ 1) - 'J. V 4 1 - 13 

(3) Solve the following equations by fuctorisution : 
(i) a“ - 3a 28 - 0 

(11) A* I- V - 72 - 0 
(ui) + 12 a -I 0 

(iv) -v* H- 9 -- 6 a 

(v) A=‘ 1 6.V* 4 -5 a - 0 

(vi) 3.v^ — 8.V 3 = 0 

(4) By “ completing the square,” solve the equations : 

(i) .\“ - 9 a 4- 17 0 

(ii) Lv® - iA - 9 
(ill) A® ^ 6a + 7 — 0 

(5) By means of the rule for writing down the roots 
of a quadratic equation, check the solutions obtained 
for the equations in questions (3) and (4). 

(6) Find the sum and product of the roots of the 
following equations without solving them : 

(i) 3a'' -1 7a -I 11^0 

(ii) A® H X — 10-0 

(ill) a(a H- 1) + (a i J)(a 4 2) - 2 
In which of these equations arc ihe roots real 7 
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(7) Solve Ihc equation x* — 13a^ 4- 36 — 0. 

(K) Use the remainder theorem to show that the 
equation a’ - 2a^ ~ k - 6 ~ 0 has only one real root, 
and find it. 

(9) Solve the equation a* 5a- I 2a 4 8 -= 0. 


Answfrs To tXLRCisrs i^ Lfsson 16 
(J) (i) 2, (ii) 2v, f»ii) 128 a‘’ 

(3) (i) ffl f 2h) (a^ - luh ! 46'^) 

(li) (a I 3)'“)(a“ - 3av'* -I- 
(iii) (« t 6 I f 4 (i) Ui I /} - c (I) 


(iv) (a - y) (x f y H 2z) 

(v) (sin A 4 cos A) (1 - sin A cos A) 

(vi) (x 4- 3) (a I 5) 

(vii) (A - 3) (a f 2) 

(viii) (v 3) (a — 4) 

(4) - 17. 

(7) /-(O) - 8, /(I) 5, /(2) - 0, A — 2 

(8) A - - J, B 4 

(9) A - 2, B - - 4, C - 1 

(10) (i) (A - I)(Y + 1)(a I- 3) 

(ii) (A ■ 1) (a* 4 A t 1) 

(iii) (a - 2) (a t 3) (A I 6) 


LESSON 18 


Trigonometrical Equations 


H aving studied algebraic equations in the 
preceding Lesson, we will devote this 
one to the study of trigonometrical 
equations since there are many points of 
similarity between the two. 

C'onsider a very simple example such as 
sin A --- i, and examine what will be meant by 
the solution of this equation. Since sm 30 is .J 
it is clear that A - “ 30’ is one value of A which 
satisfies our equation. This value is a root in 
exactly the same sense as we had a root of an 
algebraic equation. Also there will be a large 
number of additional roots, for there is an angle 
in the second quadrant, i.e. between 90 and 
180'’, for which the sine is A, and again any 
multiple of 360 can be added to cither of the 
two solutions already indicated to give further 
roots. 

To find all these values exactly, the pro- 
cedure IS as follows. Draw a diagram as in 
Fig. 91, and find the .solution in the first quadrant 
(in this case 30 ’). Since you arc dealing with a 
sine in this example, and since any sine is posi- 
tive also in the second quadrant, you have the 
solution 180 30", i.e. 150 ’. In the third and 


fourth quadrants the sine is negative, so that 
there can be no solutions of the equation in 
these quadrants ; but the angle 360'’ -h 30’ gives 
an angle in the first quadrant again, still with 
the sine equal to J, so that the general formula 
//.360 I 30’ will account for all solutions in 
the first quadrant by putting // equal to 0, 1, 
2 successively. 

The general formula //.360’ + 150^ will 
similarly give all solutions lying in the third 
quadrant. It should be noticed that these two 
sets of solutions may be combined into the one 
general formula : 

A -- 1 80 If I 30' (/) 

by successively pulting m - 0, 1, 2 , 3, . . . 

'I'll us, if m 0, A 30", 

m - \ - 180 30", 

m - 2, A - 2 180 4 30'\ 
w - 3, A - 3.18ir - 30’, and so on. 

Remembering that negative angles are 
measured in a clockwise direction, it will be 
seen that there will be negative angles which 
also have their sine equal to A. For instance. 
— 180'^ — 30’ is such an angle in the second 
quadrant and —360° + 30’ is a negative angle 
in the first quadrant having this same sine. It 
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will be seen that the general formula (0 for the 
solutions of sin A — i will also include these 
negative values for when 

m ^ - \ ^ - 1,180" - 30", 

M -2. A - -2.180" I 30", 

[ind so on. 

We will now consider some other examples, 
and in the first we shall find solutions only for 
a restricted range of values of the angle. 

Example. Find all the angles between 0" and 360" 
which satisfy the equation 

sec A - 2. 

If sec A = 2, then this means that cos A = — i 

and since a cosine is negative only jn the second and 
third quadrants, there can be only two solutions to the 
equation, one in each of these quadrants. From the 
diagram (Fig. 92) it is obvious that the solution in the 
second quadrant is 

A - 180" 60 ', i.c. 120" 

and the solution in the third quadrant is A — 180'' + 
60" i.c. 240". These are the only solutions in the given 
range. 

You can use the knowledge of quadratic 
equations gained in the preceding Lesson to 
help in the solution of trigonometrical equations 
if they can be put in the form of a quadratic 
equation in terms of any trigonometrical ratio. 

Example. Solve the equation cot A -- tan A for 
values of A between ()' and 360". (Note that this range 
may be written 0'' ^ A .. 360 , meaning A gi cater than 
0 out less than 360 .) 

If cot A - tan A 

then ^ A ~ A 

tan A 

so that lan^A - 1. 

On taking the square root of both sides you have 
tan A -- M 

Thus there will be four solutions in the given range, 
for if tan A - f 1, you obtain a solution in the first 
quadrant (45 ) and also in the third quadrant (180“ -f 
45"). If you lake the solutions given by tan A 1, 
you will have one in the second quadrant (180'" 45‘ ) 
and one in the fourtfi quadrant (360’ — 45 ). Finally. 
ihen, 

if tan A H-J, then A - 45' ot 225", 

if tan A — - 1, then A - 135" or 315" 

All these four values are .sol,.' jus of the original 
equation. 

Example. Solve the equation 

2 sin^A - 3 cos A 
for the range 0‘ < A 3 .. 60". 

You can obtain this equation wholly in terms of 
cosines by using the identity sin'*' A = 1 - cos“ A. 

Thus the equation becomes 

2 (1 — cos''* A) — 3 cos A 

i.c. 2 cos* A + 3 cos A ^ 2 0. 

This IS now a quadratic equation in cos A exactly 
similar to 2 a:* f 3 a- — 2 0. Therefore you can 

factorise the expression into 

(2 cos A - 1) (cos A f 2) — 0, 
so that either 

2 cos A — 1 0 Of cos A + 2 = 0 

I.c. cos A « or cos A — —2. 

Since no angle can have a cosine numerically greater 
than 1, there can be no solutions of cos A *=> — 2, 
therefore you discard this possibility. The only 
solutions of the i^quatiqn will be given by cos A 


11 cos A — J then the solutions will lie in the first 
and fourth quadrants, and since cos 60" ^ L our 
solutions are A 60", A - 300", 

Equations Involving Multiple Angles 

If you are dealing with equations involving 
multiple angles you may be able to solve directly 
for the multiple angle or you may be able to use 
the transformations of products and sums to 
provide an equation which can be factorised. 

Example. Solve the equation 

tan 2A — 2 for the range 0" < A < 180". 

Since you require solutions for A in the range 0*^ to 
180", you must consider values of 2 A in the range 0" 
to 360". 

If tan 2 A -- 2, there will be solutions of 2 A in the 
first and third quadrants. The value in the first 
quadrant is obtained from a table of tangents : you 
find that tan 63" 26' 2, so that 

2A =- 63'" 26' (in the first quadrant) 
or 2A - 180' -H 63" 26' (in the third quadrant) 

Thus A - 3r 43' or 90" + 31" 43', 

I.c. the solutions are A -- 31" 43', A = 121" 43'. 

Example. Solve the equation 

sin 2A -f sin 4A — sin 3A 

for the range 0" A - 180". (Notice that this means 

A is greater than, or equal to. O'' and less than, or equal 
to. 180 ). 

You can combine the L.H.S. of the equation into a 
product by the iransformatjon 

sin A -I Mil B - 2sin ^lA I B)cos 4(A — B). 

Thus you obtain 

2 sin 3A cos A - sin 3A (fi) 

The student is particularly warned not to fall into 
the common error of supposing that at this stage the 
sin 3A occurring on both sides of the equation can be 
cancelled. Obviously sin 3A - 0 will satisfy this 
equation and must not be disregarded. To avoid 
making this error, write (li) as 

2 sjn 3A cos A - sin 3A 0, 
so that you obtain 

sin 3 A . (2cosA — 1) -- 0. 

Thus either sinJA - 0 or 2cosA - 1 - 0. This pro- 
vides two sets of solutions ■ if sin 3 A -- 0 then 3 A 0, 
ISO', 360", 540". You will have to consider all these 
values because if the range for A is 0 ■ ‘ A 180", then 
obviously the range for 3A is 0 3A ■ 540". The 

solutions arising from these values of 3A arc found by 
dividing by 3, i.e. A -- 0, 60", 120", 180". In addition 
there are the solutions obtained from 2 cos A — 1 — 0, 
I.c. cos A - -f The only solution of this in the 
given range is A — 60", so that there are only the four 
distinct solutions. Notice that if the range had been 
given as 0" < A 180", there would only have been 
two distinct solutions, A - 60" and A -■ 120". 

Example. Solve the equation 

4 cos“A == 2 + sinAcos2A, 
giving all the solutions. 

You can rewrite the equation as 

sin A cos 2A = 4 cos* A — 2 

»» 2 (2 cos* A - !) 

“= 2 cos 2A i.e. 

cos 2A (sin A — 2) 0. 

so that cither cos 2A ““ 0, or sinA 2. 

There arc no solutions to sinA 2, since there is no 
angle which has its sine greater than 1 and therefore 
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the only solutions to the equation arc those given by 
cos 2A - 0. I hese arc 2 A 90", 180" ^ 90 , 360'^ i 

90" and can be included in the general formula 

2A - 90 frt.180" (//7) 

where n has the values 0, I, 2 successively 

i.c, A - 45 F //.90‘ (/^>) 

These give the positive values ; the negative solutions 
of cos 2 A () arc 2A —90', 180 - 90', so that 

these arc also included in (in) by giving n the values 

- 1, 2 and so on. Thus (iv) gives all the 

solutions of the original equation . these solutions 
arc in degrees, hxpressed in radians, they arc given 
by the relation 

A - 4 , 

■ (2» 1 1»; 

where // is zero oi any integer. 


Equations of the Form /I COS A I ^siiiA- c 

There are two alternative methods for solving 
equations of this type. 

(1) By transforming sm A and cos A into 
tan JA and solving the resulting quadratic in 
tan JA 

(2) by the use of a subsidiary angle. We 
will consider both methods and apply them to 
the same example. 


Method /. Jt will be remembered that tden- 
tilies were obtained for sin A and cos A in 
terms of tan JA as follows ; 


sin A 


2 tan /.A 
1 -I UM^ 


and cos A 


I - tan" -iA 
1 ! tan‘“ JA 


The procedure will become clear by taking 
an actual example. 

ICxample. Solve the equation 

2 cos A t sin A — 1 
for the range U * A - 361) . 

If you write t for tan JA and transform, this becomes 

I I /a ‘ 1 I ' 

i.c. 2 2t- \- 2t II 

or -2/1 - 0. 

This factorises into 


(3/ I 1) (/ 1) - 0, 

so that either 3/1 I 0 or / 1 - 0, 

i.e. tan A A J or tan .JA - 1. 

Since you rcquiie a range for A of 0' to 360 , you 
require a range of JA from O' to 180' From tables 
you find that tan 18' 26' F T so that tan (180 
18" 26 ) J, 

I c. JA j6i" 34' IS the only value in the range 
0\lo 180", 

i.e. A - 323’ 8' is the only solution from the first 
factor. From the second factor lanJA 1. i.c. JA — 
45" so that A 90', Thus the only two solutions of 
the original equation arc A - 90', A - 323' 8', 


Method 2. You can write the general 
equation 

a cos A ] h sin A ^ r 

in the form 


If you choose a subsidiarv angle B, such that 


you will have relation (v) in the form 

cos B cos A H- sin B sin A — 7 ^-^— 


I.e. cos (A - B) 

Also provided 


r 

f 


t < Va^ 4' 

you can find from the tables the angle whose 
cosine is 


f /,2 

Knowing this angle and the angle B, you can 
find A. We illustrate this method with the 
same example : 

2 cos A -f sin A - 1 

may be written 

2 A . * A ' 

cos A I — .. sm \ - . 

V5 V ' 

You require to find the angle B such that 

2 J 

cos B - - . and sin B _ i c. tan B — J. 

A 5 A 5 

Prom tables B 26’ 344 so that you have 

cos (A - 26' 34') - 

0-4A12 

and 0-4472 is the cosine of 63’ 26' or 360" 

63 ’ 264 To consider any further values would 
obviously give A outside the range you require, 
thus: 

A - 26' 34' - 63" 26" or 360 ' - 63" 26' 

SO that 

A - 90" or 323" 8' 

The student may wonder why we did not 
adopt what at first sight appears to be the 
obvious method of solving an equation of this 
type. We could have written the equation in 
the example as 

2 cos A -- J — sin A 

and by squaring we should have obtained 

4 cos^ A - (1 - sin A)** 

or 4(1 — sm® A) — 1 — 2 sin A -f- sin® A 

and this can be solved by rearranging as a 
quadratic in sin A. The disadvantage of such 
a method is that when both sides are squared 
the solutions of a different equation are bought 
in, namely 

— 2 cos A -- I — sin A. 

Consequently, if solutions were found this way, 
they would have to be put into the original 
equation and checked to exclude the solutions 
of this spurious equation. 

EXERCISES 

(1) Solve the following equations for values of A 
between 0" and 360" : 

(i) cos A *= i 

(ii) cosec A — 2 

(iii) 2 tan* A = 1 

(iv) 8 cos® A 9 6 sin A 
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(2) Give the general solutions of the following 
equations both in degrees and in radians; 

(i) sin A ^ 0 

(ii) sin A « 1 

(iii) cos* A ™ 1 

(iv) tan* A — - 1 

(3) Solve the following equations for the range 
0“ C A £ 360^ : 

(i) sin A + sin 2A — 0 

(ii) cos 4 A h cos 2 A ^ 2 cos* A 

(iii) sin A (- cos A — sin 3A + cos 3A 

(iv) cos 5 A -h cos 3A — cos A. 

(4) Show that the following equations have no real 
roots : 

(i) 3 sin A 4 coscc A 

(ii) tan A 5 cot A j 2 — 0 

(lii) sin 2A + 6 — 3 sin A I 4 cos A, 

(5) The following relations consist partly of identities 
and partly of equations. Prove the identities and solve 
the equations, taking the range as 0“ < A - ; 360\ 

(i) 2 sin A - sin 2A 

(ii) sin 2A — 1 cos 2A 

(iii) 4 sin JA cos lA 1 


(iv) sin* iA — (1 — cos lA) (I I cos 4 A) 

(v) sin A 4- sin 2A — sin 3A 

(vi) sin 3A = sin A (1 H- 2 cos 2A). 

(6) Find the general solutions of the equation : 
cos A sin A — cos 2A. 

Answers to Exercises in Lesson 17 

(1) (i) a: ^ 10 ; (ii) x — — \ (iii) a -- II 

(2) (i) A ^ 6, - — 2 ; (ii) x - 5, v 1 

(lii) A ^ 5, E ^ 8 

(3) (i) A ^ 4, V 7 (ii) A — -9, A 8 

(iii) A 0, A ■ 12 (iv) A 3 

(v) A ^ 0, A - 1, A —5 (vi) A - 3, 

A ^ 

(4) (i) A — i (9 I v/I3) (li) A [ 6, 

A -- 41 (ill) A - 3 L v^'2 

(6) (i) sum - product - 

(ii) sum - 1, product ^ iO 

(ill) sum 2, product 0. 

Roots in (i) arc imaginary, in (ii) and (lii) are real. 

(7) Four roots, a 4, 3, ±2 

(8) Real root is a 3 

(9) A 2, A == 4, A = - 1 


LESSON 19 

The Binomial Theorem 


T his important mathematical method, first 
formulated by Newton, the greatest of 
English mathematicians, provides a 
method of raising the sum of two terms to any 
power (binomial means “ two names ”). It is 
widely used for transforming and simplifying 
algebraic expressions. 

It can easily be verilied by direct rnulti- 
phcalion that 

(I I Y)“ I 2\ i A^ 

(1 4- a)-^ - I 3\ i a' 

(I ( a)^ - 1 4a i 4a I- A^ 

(1 I A)f‘ -1 5\ 1 lOv** I IOa*! i 5a» 4* A-'^ 

If you care lo take sufficient trouble it is 
possible lo obtain the coefficients of each 
power of A' in the expression for 1 I a* raised 
lo any given power. 

C an a general expression be found lo represent 
this process? Can one find the expansion of 
( 1 + a)‘' where n is any positive whole number ? 
If we write : 

(1 4 v)" 1 t r/\ ; hy^ 1 rA^* 1 . . . . I a» 

can we find the numbers a, b, c, . . . in terms 
of //, so that these coefficients could be written 
down at once no matter how large n is ? 

A glance at the formulae gives several clues 
to the general form. 

Consider the following triangle of numbers 
(invented by the French mathematician, Pascal). 
1 

1 1 

I 2 I 

13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 

1 6 15 20 15 6 I 

in which each term equals the sum of the term 
immediately above and the term above and to 
the left. It may be noticed that the numbers 
in any row are just the coefficients of successive 


powers of a: in the expansion of (1 + a:)“ for 
the appropriate value of n. These coefficients 
are called binomial coefficients, and you write 

(J!) for the coefficient of in Ihe expansion of 
(I h .v)'\ Pascal’s triangle gives the clue how 
to express (J!) and lo prove the binomial 
theorem. We introduce the symbol n\ (called 
/I factorial ov factorial n) for 1 X 2 X . . . \w. 
Thus 1! = r, 2! 2, 3! = 6, 4! = 24, and 

so on. What we will prove is that 

(n\ nl (f) 

V) “ r! (/I - ;•)! 

This formula also works for r - 0 and r — ;/ 
if you put 0! * 1. Notice that 

(?) = („-'.) 

tJ ^ 

.Since . ■ - ii{n 1 ) . . . in r 1 1), 

(n - r)\ 

_ «(« - I) ij 

We will prove (i) by an argument of great 
importance in mathematics, namely, proof by 
induction. 

Proof by Induction 

We demonstrate this method of proof by the 
following example. 

Example. 1 | 2 r 3 f ... 4 « - 

This formula is certainly true if « = 1, since 1 

Wc now suppose that A is a particular value of n for 
which the formula is true. Thus 

1 + 2 -t- 3 + . . . -1- fc ^ li- 
lt follows (hat l+2 + 3 + ...+fcf(fc+l)- 
fc(A- + 1) , , Ail (A 4. 1)(A + 2)’ 

^ 1 ^ ^ — (/v r 2) ~ ^ 
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which is the formula for n k f 1. The principle ol 
induction stales the obvious faci that if a formula holds 
for n ' J and holds for n k I I whenever it holds 
for n - A, it then holds for all (positive integer) values 
of n. Thus the formula is completely proved. We 
carry out one further example, ^ ^ 

Examptc. 1 f /■ + /■= + I • 


But I (a t 

Hence multiplying both sides by a" you hav< 
(a I- a)" ^ a" I iia" ‘x H » Jr“ 

+ ,^>0“ ’ x‘ + . . . 


This holds if /f — I, since I I r 
Now suppose It holds for n - k. 


I 


so that i i- / / / “ f . 


I /" 


7’hen I -I r 4 

I - 1 


f 


J 


4- /-*' 


I 


I r I / 

This shows that the lormula holds for n Ail and 
completes the proof by mduttuin. 


In this a and x may have any values you 
phase, but n must be a positive whole number. 

Example. Jf rr ^ .r I (hen 

I +„ , I i-..+„+i^2". 

that is, the sum of the coc/ficjcnls in the binomial 
expansion is 2". 

Example. If a 1, v ^ 1, then 

I n I '"1" _ ''{".7: I ^0 


Proof of the llinomial 'rhcorcin 

We now return to the binomial theorem. 
Recall that this savs that 


-V i 


(1 I ^)" - 1 4 

where {'') - 

VV /!(tr t) 


n(n I ) . . . (ti r ~ 


1) 


The theorem is true if w 1, since (I i -O' ‘ 1 ! - 

We suppose It holds for ti - A. 'riicn 

(I -1 a)** 1 1 ... I 1- - • - i A'',ani 

(I -I a)**'' (1 ! . . I 1 . . . -! v'')(l ! > 

: lind that the cocITiciei 


Mulliplyinp out the R H.S. we 
of Thus all that remains is 

prove Ih:.. ('' ^ ') - (')) I 


Example. To estimate the value of 101’ to five 
decimal places 

(101)’ (i I 00])’ 

- 1 h 7 0 01 1 ( 01)“ 

'3*! ‘ 

=- I OOOOO 
07000 
•00210 
•000035 
1*072135 

We have brought the expansion of (1*01)’ to an 
end at the term in ( 01)“ since subsequent terms eannot 
affect the fifth or even the sixth decimal place. 

Application of the Binomial Theorem 

Suppose you have to solve the equation 

A-'* 6 vM 1 Ja - 6 ~ 0 (/) 


Before proving* this, we remark that (iii) is exactly the 
rule given earlier for calculating the entries in Pascal’s 
triangle, where, of course, A refers to the row and r to 
the column of the triangle. 

Hinally, w'c prove (m). Now 4- 


A (A 


and 


-- I) . . . (A / 1-1) 

r ! ^ 

c- _ 

r! 

- I- D^dA - I) . . 

r!” 

the binomial theorem 


A(A _ J) ... (A 2) 

(r- I)! 

'_Li» - r + 1 + 

1,2) . i ,y 

IS completely piovcd. 


Example. Let n 6, then 

(I i- A)« 1 I 6a- I v= I * vJ 

+ *...1'’ ' ^ 5 , V 3 . 2 , , 6!a" 

4! ' ' 5! ' ' ft. 

- I [- 6.V ! 15.,^ i 2nv'* ' lS,i 1 6^“ I v“ 

If in the expression for the Binomial Theorem 
you write x/a in place of .v you find 

fl 4 ')" 1 I «* -l '>4. 

\ n/ <1 2 ! fl“ 

llill 1) (« - 2) A'’ , 

3! a' 


To do this you try first to factorise the L.H.S. 
by means of the Remainder Theorem. It is 
(hen easily found that the equation is equivalent 
to 

(\ 1)(A 2)(y - 3) - 0, 

with roots \ — I, X - 2, a — 3. 

Suppose, how'cvcr, the equation were not 
exactly (i) but, say, 

- 6a“ 1 11 V - 6 1 0 (it) 

the dilTerencc being simply that the last term 
is 61 in place of 6. It is then obvious that the 
solutions of (ii) must be only slightly different 
from 1. 2, 3. 

Suppose then that x ^ \ where y is 
expected to be very small. This value of x 
must satisfy (ii) ; hence 

(I f y)» -6(1 I y)-' I 11(1 1 y) 61 - 0. 

By means of the Binomial Theorem you can 
write this : 

(I I- 3y t 3y“ ! y’') (6 ! I2y I 6v“) h 11 [ 1 ly 

- 61 - 0 

or -01+ 2y ^ 3y^ 4 y® -- 0 (lii) 

Now y is small in comparison with 1 . U follows 
that y* and y” must be small compared with y. 
Hence in equation (iii), tentatively assume that 



Binomial 

the terms -3/ and can be neglected in com- 
parison with the others. Thus equation (iii) 
takes the approximate form 

- 01 -f- ly 0, i.e. ;; 0 05 

You can now test whether you can neglect 
—3/ ; for with this value of >• = 0 05, 

-3/ -f y^ is 0*007625, which is less than 8 per 
cent, of each of the other terms retained. 
Accordingly as a first approximation to a 
solution of equation (ii) you have 
X - 1-05 

For an even closer approximation you could 
repeat this process by replacing x in equation 
(ii) by ;r = 105 + z, and neglecting terms of 
higher order than the first in the resulting 
equation. 

Again, the remaining two roots of equation 
(ii) can be found approximately by inserting 
X 2 + y and x — 3 -f y respectively in the 
equation since the solutions cannot be far 
removed from 2 and 3. 

Thus inserting x - 2 -h y into equation (li), 

(2 1 y)^ 6(2 + ;-)■> I 1U2 I .v) 6 1 - 0 

Expanding by the Binomial Theorem and 
neglecting all terms in y beyond the first, you 
have 

8 + I2>' - 6 (4 4 4r) 1 1 1 (2 ^ i) 61 - 0 
I.e. - y 0 1- 0 

Thus 

and the approximate root is 

X -^2 -I > \ 9 

Again, for the solution which is close io x ^ 
you write .v = 3 1 y and insert in equation (ii). 
Thus : 

(3 -f >)» - 6 (3 j V)" 4 1 1 (3 I » - 6 1 - 0 

27 4- 27v 54 - 36> -f 33 Mlv 6-1 - 0 

2 > - 01 - 0 

I.e. > 0*05 

Hence x 3 4- > — 3*05 

IS the approximate solution. 

EXERCJSrS 

(1) Write down the expansions : 

(i) (1 + 

(i') {a — bY 
(ni) O’ H y-'Y 
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(2) By expanding (1 + x)’, check that the sum of 
the coefficients is V. 

(3) By using the Binomial Theorem evaluate (1*11)* 
correct to 3 places after the decimal point. 

(4) Show by expanding (1 - x)* and (1 + x)^ by 
the Binomial Theorem and multiplying the results 
together that the final result is the same as expanding 
(1 " xV by the Binomial Theorem. 

(5) Write down the first five terms in the expansion 
of (.I- 4- yY\ 

(6) Show that the approximate value of (1 — x)' 
(1 f xY (1 - 2x) IS 1 “ 5 a |- 5a- if powers of x above 
The second are negligible, 

(7) Use the Remainder Theorem to factorise 
I A- - 14 a - 24. 

Hence slate an approximation to the positive 
root of 

V™ 4“ 0*9a3 - 141a 24 - 0 

and find a closer approximation. 

(8) Prove by induction that 1“ 4- 2“ 4- 3“ 4- ... 

I 4 1) (2; / 4- 1) 

6 

(9) Find all the roots of the equation 

a“ 6a‘-’ i 1 1 2 v 6 - 0 
to one figure after the decimal place. 

(10) Find a so that a F 3 is a factor of 

A® I <7 A'** 4 4r 4- 3, 

and find the other factor. Calculate accurately to 
the first decimal place, the real root of 
h 3-9 a‘-> 4- 4a 4 3 - 0. 

Answi’ks To Exi;i<ri.si,i In LrssoN 18 

(1) (i) 120", 240" (li) 30 , 150' 

(III) 35^ 16', 144" 44', 215' 16', 324" 16' 

(iv) 14' 29 \ 30". 150", 165' 31' 

(2) (i) m. 180" or m TT radians 

(ii) m. 360" 4 90" or (4m i 1)!J radians 
(ill) m. 180" or m TT radians 

(iv) m. 180" — 45° or (4m 1) radians 

(In each case m is any integer) 

(3) (i) Cr. 120’, 1804 240", 360" 

(li) 04 904 180". 2704 360" 

(ill) 0 , 22J4 n2J4 180' , 202i", 292J°, 360“ 

(IV) 154 754 904 105“, 1654 195". 2554 2704 

2854 345" 

(5) (i) Equation: 180" 

(li) Equation ; 454 904 225'4 270“ 

(iii) Equation : 30 , 150' 

(iv) Identity 

(v) Equation; 1204 I8()'4 240“ 

(vi) Identity 

(6) 2m7r, (4m I I)!^, (4m 1)" radians 


LESSON 20 

Algebraic Geometry : First Steps 


I ET US review for a few moments the course 
j that these mathematical studies ha.s taken 
so far. We began with arithmetic and 
geometry, the ideas of number and shape, and 
from these beginnings we developed new 
branches ; the arithmetic became generalised 
as we pursued the study of algebra, the geometry 
became more definite with the ideas of trigono- 
metry. Now we are going to link the subjects 


of algebra and geometry, because they have a 
very clo.se affinity. 

Consider the following simple example. 
Suppose you have two lines at right angles and 
a whole series of points which are equidistant 
from both these lines (Fig. 93), then if you 
choo.se the lines at right angles to be co-ordinate 
axes as in Lesson 9, for every one of the points 
the X co-ordinate is equal to the y co-ordinate. 
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In addition a straight line will pass through all 
the points ; also for every point on this line 
you will have the relation 


y cO'Ordinalc - x co-ordinatc ...... (/) 

Again, it is evident that this relation will not 
be true for any point which 
does not lie on the straight 
line ; so that relation (i) 
fixes a particular straight 

line. You can rewrite this 

relation more simply as 


an uli^chraic equation which ' \ ^*9 

defines a f^eomerrical line. 

The student now has an inkling of the con- 
nexion between the two subjects, and thus is 
on the threshold of a new branch of study, the 


subject of ali^ehvaie geometry, or co-ordinate 
geometry as it is frequently called because of 
the use that is made of the idea of co-ordinates. 
This idea was introduced in Lesson 9, and this 
use of co-ordinates must be considered in more 
detail. 


Distances Between Points 

If the co-ordinates of two points arc given, 
you can easily find the length of the straight 
line joining them. Consider an actual example. 
To find the length of the straight line joining 
(3, 1) to (5, 5). In problems on co-ordinate 
geometry it is always of great help to draw a 
rough diagram as m Fig. 94. If A, B represent 
the two points and AN is drawn parallel to the 
X axis, the length of AN is the .v co-ordinate 
of B -the A' co-ordinate of A, i.e. 2 units. 
Similarly BN is the v co-ordinate of B the y 
co-ordinate of A, i.e. 4 units. Thus, from the 
Theorem of Pythagoras, 

AH“ 2“ 20, IX An V20 

Consider one more example. To find the 
cJisiancc of (3, 1) from ( 5, —5). Draw a 

diagram (Fig. 95) and construct the right- 
angled triangle ABN as m the previous example. 
BN is numerically equal to 3 -f- 5, i.e. 8, and 


AN is numerically equal to 1 F 5, i.e. 6 units. 
Thus 

AB - V(8® + 6®) - VIOO - 10 units. 

Division of a Line in Any Ratio 
If you know the co-ordinates of the ends of a 
straight line, you can use similar triangles to 
find the co-ordinate of a point dividing this line 
in any ratio. Suppose A is the point (3, 6) and 
B the point ( — 7, I) and you require the co- 
ordinates of a point P such that AP/PB 2/3 
(Fig. 96). Draw AN and BN parallel to the 
V and X axes respectively and do similarly with 
PM and PL. Now BN 3 + 7, i.e. 10 units, 
and AN - 6 — 1, i.e. 5 units. From similar 
triangles PM/AN ^ BP/BA 
1 e. PM 3 

5 ^ 5 

I.e. PM 3 units. 

The V co-ordinate of P PM + 1 because M 
is at a distance of I unit from the axis of X, 
I.e. y co-ordinate of P - 4 units. 

Similarly, 

PL/BN AP/AB 
PL 2 
10 5 

I.e. 1*L 4 units. 

But L is 3 units from the Y axis, therefore the 
X co-ordinate of P is -I, i.e. P is the point 
( - L 4). 


Areas 

If you know the co-ordinates of the vertices 
of a triangle or any other figure, its area can 
be easily calculated. Again an actual example 
will suffice to explain the method. 

Exuinplc. To find llic area of the tiiangle formed 
by joining the ihree points (I, 1), (3, .*5) and (7, 3). 
ABC (Pig. 97) rcprescnls Ihc triangle, and through its 
vei rices are drawn lines parallel lo the axes, thus 
making a rectangle round the sides of which have 
been placed numbers represenling the lenglhs of the 
vaiious portions found from the co-ordinalcs of the 
vertices. 

The three figures in circles denote the areas of the 
three right-angled triangles formed, in square units. 



CO-ORDINATE GEOMETRY. Figs. 94 and 95. Given co-ordinates, how to find the length 
of lines joining them. Fig. 96. Given co-ordinates, how to divide a line in any ratio. 
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The arcQ of the whole rectangle is 6 x 4, i.e. 24 square 
units, so that the area of ABC is 24 4 — 4 - 6 * 10 

square units. 

Straight Lines 

Jn the early part of this Lesson wc found the 
equation which represented a particular line ; 
the equation was y = x, the line bisected the 
angle between the axes and passed through the 
origin (the point of intersection of the axes). 


represent the jc and co-ordinates respectively 
of the point P. We shall denote them simply 
by JC and y. 

The problem is thus to determine the relation 
between x and y which holds for the line AB 
and for no other line. Suppose that the angle 
which AB makes with the X axis is represented 
by the Greek letter w, then the line AB is still 
not fixed because any number of parallel lines 



Fig. <17. Finding the ureu of a Iriiingle. Figs. 98 and 99. Equations for straight lines. 


We may equally well consider the equation 
y X h I or y x I or y J.v. 

Tt will not be difficult to convince yoursell 
that these equations also represent lines, for 
you have only to plot a few points whose co- 
ordinates satisfy the equation to sec the position 
of the line. Thus (Fig. 98) for the line 
y - X ^ when x ^0, y ^ 1, when .v I, 
V — 2, and when x 2, y - 3, and so on, so 
that you find that>’ * a' -|- 1 represents another 
straight line parallel to that given by y x but 
above it. 

The lines represented by v ^ jc — I and 
y = A A' arc also shown ; notice that the line 
defined by y - \x is closer to the horizontal 
than the others. The student should try 
drawing some other lines, for example y x ( 2, 
y = 3a, y — {a, y Ja' -{■ 1, and two im- 
portant facts emerge. 

First, that y A v (where A is any number, 
positive, negative or fractional) always re- 
presents a line passing through the origin ; and, 
.second, that the value of A has some con- 
nexion with the angle that the line makes with 
the X axis. 

For instance, you know that when A ^ J 
the line is at 45" to the X axis, and it will be 
found that when A > 1, the line is steeper and 
when A < 1 the line is less steep than y — a. 
Again, when A is negative the line will be in the 
second and fourth quadrants. More light will 
be thrown on this if you attempt to find the 
equation of any straight line. 

Equation of a Straight Line 

Take any straight line AB (Fig. 99) and choose 
any point P on it. Draw PN perpendicular to 
the X axis. If O is the origin, then ON, PN 


may all be drawn making the same angle 0 with 
the X axis. If Q is the point of intersection of 
Aft with the Y axis, let OQ = c. Draw QM 
parallel to the X axis, then 



HN 

PM 

1 MN, 





PM 

OQ since 

OQMN is 

a rectangle, 



PM 

it . . . . 


(/■) 

Also 

PM 

QM 

tan 

(K and QM 

ON A i 


Ihu.^ 

PM 

tan 0, 



and (i) becomes 






V’ — 

.V (an 9 1 r 


(/V) 


Conversely, any poinl whose co-ordinates satisfy 
(li) certainly lies on the line. Thus (li) is the 
equation of AB, and if tan 0 (termed the slope 
or gradient of AB) is written as m (ii) becomes 

y - my F r {hi) 

This is the fundamental equation of a 
straight line ; it represents any particular 
straight line in terms of its slope (m) and its 
intercept on the Y axis (r), provided that you 
always measure 0 as the angle made with the 
positive X axis. 

Exuinple. Find ihc equation of the straight line 
passing through ( 1,0) and (0, —2). 

If a rough sketch is made it will be seen that this 
line cuts both the negative X and negative Y axes, and 
consequently c (the intercept on the Y axis) is —2. 
Also 90' so that tan is negative, its numerical 
value being - i.e. m - 2. Therefore the equation 

i 

of this line is y —2x - 2. 

Equation of a Line of Given Slope 
through a Fixed Point 

If ths slope of a straight line is given and the 
co-ordinates of a point in it are known, then 
the straight line is completely fixed, so that you 
are able to find its equation in terms of these 
fixed quantities. It is convenient to denote the 


F 3 
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co-ordinates of a fixed point in general terms 
by (xu .Vi), then if the given slope is w, the 


equation to our line is 

r - wx t f' . iiv) 

Since this line is to pass through the fixed point 
(a*i, j^i), these co-ordinates must satisfy relation 
(iv) ; hence 

>’j - wAj f r (v) 

Subtracting (v) from (iv), we obtain 

V - Vi m y I 

ni ix - A,) <»'/) 


Example. To find the equation of the straight line 
passing through ( 3, 7) such that the angle (0) which 

it makes with the X axis is given by tan 0 2. 

Here m ~ 2 , so tliat the general equation of any 
straight line (in) becomes in this case 


— 2v I r ivii) 

This has to pass Ihrougli the point (- 3, 7) so that 
(vii) must be satisfied by x -- 3, y 7 

i.e. 7 2 ( 3) ! r. 


This gives t — 13 directly so tlial (vii) becomes 
>- - 2v <- 13. 

You cun obtain the same result by using the ^ 
general equation (vi). for 

y 7-2 (x I 3j 
I.e. V 7 f 2v f 6 

- - 2a -I 13. 

Equation of a Line Joining ^ 

Two Known Points 

Suppose the co-ordinates (ai, >’i), 

(a 2 , Va) of iwo points arc known. Then 
from the diagram (Fig. 100) il is clear that 

m - tan 0 ^ ^ 

Aa - A, 

so that equation (vi) may be written : 

y - y, a!” ;!! - •'■) (W«) 

You may remember (viii) most easily in the 
form 

y v, .y Ai 

>’l! >’l A, - A'l 


equation (viii). Taking > 1 ) as the point (3, 4) and 
(^ 2 . ya) as (-3, - 1), equation (viii) becomes 

y - 4 ^ - Lr ^ (x - 3) 

I.e. ^ - 4 ^ (Jc - 3) 

or (iy — 24 -f 5 a - 15, i.e. 6>' 5 a + 9. 

Point of Intersection of Two Lines 
If you know the equations of two straight 
lines you can find the co-ordinates of their point 
of intersection (provided the lines arc not 
parallel) simply by solving the two equations 
together, i.e. by treating the two equations as 
simultaneous {see Lesson 17), The reason for 
this is that the point of intersection is the only 
point on both lines, i.e. its co-ordinates must 
satisfy both equations at the same time. 


Example. Find the point of intersection of the lines 
represented by = a -I 1 and y — 2x + 3. 



Fig, 100. Equation for a line joining two given 
points. Fig. 101. Finding the angle between 
two lines. 


Treat these as simultaneous equations, thus : 


3 ^ A I 1 (a/) 

>' = 2a -I- 3 (y#/) 

Subtract (xi) from (xii) 

0 A "t 2, i.e. A — 2. 

Therefore from (xi) — .a -}- 1 -2 -I 1 - I. 


Thus the point of intersection is (- 2 , — 1 ). The 
student should draw these lines accurately and vcril^v 
this result. 


The student is advised to consider the geo- 
metrical significance of this equation. Of 
course, (viii) may also be found directly by the 
repeated use of the fundamental equation 
y - mx -h c\ Consider an example. 


Example. Find the equation of the straight line 
loining the points (3, 4) and ( — 3, -1). 

Since both these points must, in turn, satisfy the 
equation v ^ mx | c. you obtain 


4 3m ] t’ (ijc) 

and ’ 1 - 3m i c t;c) 


Adding these two cqualion.s. 

3 - 2c, i.c. c- - ^ 
and subtracting (x) from (ix) 


4 - (— 1) 3w - ( — 3m), i.c, 6m 5 or m 
Thus ) « mx + f becomes y 


5 ^ ^ 

(>y «» 5a -F 9. 

This Is the equation to the required line and it can 
be written down immediately by using the general 


Angle Between Two Straight Lines 
Consider the diagram (Fig. 101) ; it re- 
presents two straight lines which have the 
equations y --- m^x Ci and y =«= m^x + Cg, 
These lines make angles 0^ and 0 , respectively 
with the X axis, so that nxi = tan and Wg = 
tan 0^, You require to find the angle 0 between 
these two lines. From geomet^ you know that 
the exterior angle 0^ i$ equal to the sum of the 
two interior opposite angles (Og and 0), thus 

$1 - ^g -F ^ 

so that 

I? - 

therefore 

lan 0 «=» tan (01 - 0g) 

and you can use your knowledge of trigono- 
metry to expand the R.H.S. Thus 


tan 0 


tan 01 - tan 0^ 

I + tan 0, tan 0g 


nil — mg 

1 4- m, m 


ixUt) 
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This gives the tangent of the angle between the 
two lines in terms of their slopes. You can 
find the angle between the two lines used in 
the last example, namely y — 2jc -f 3 and 
vf = jc + 1. Here 

mj — 2, = 1 

so that 


and from tables 0— 18'" 26'. Notice *that if 
you had taken w, - I and == 2 you would 
have found tan = “ J and then you would 
have found the obtuse angle between the two 
lines, i.e. 180" - 18" 26'. 

Relation (xiii) is very important since it 
enables you to find the relation which exists 
between the slopes of two lines if they are 
either parallel or at right angles. If two lines 
arc parallel, 0 — 0" and so you must have 


mi -- f rij 

1 h Wj /Wj5 


— 0, i.e. 




• 0 


or m, -- /Hj . 

This slates what has already been discovered, 
namely, that if two lines arc parallel, their slopes 
are equal. If two lines are at right angles, 
then 0 -- 90^ and tan 90" is infinitely large. 
Therefore, in this case, you must have 

1 + Wi — 0 

J 


m^ 

i.e. the slope of one line must be the negative 
reciprocal of the slope of the other. For 

example, + 7 is at right angles to — 

—3x + 4 because ~ 5' 


EXERCISES 

(1) Plot the points (-■ 4, 3), (5, “6). Calculate 
the distance between them and check by measurement. 

(2) Find by calculation the mid-point of the line 
joining (—3, - 4) to (8, 7) and check by drawing. 

(3) A triangle ABC has its vertices A, B, C at the 

points (3, 0). (2, 1). (0, 2). Find the lengths of 

AB. AC, BC and show that ABC is an isosceles right- 
angled triangle. Find its area. 

(4) In the previous question the square ABCD is 
completed : what are the co-ordinates of D7 Find 
the equations to the diagonals, prove that they are at 
right angles and find their point of intersection, 

(5) Find the equations of the straight lines ; 

(i) of slope S through the point (I, 7) ; 

(ii) of slope 4 through the point (l,^“-3) ; 

(ill) of slope - 3 through the origin. 

(6) Show that the line joining (1, 1) to (- 3, - I) 
is parallel to that joining (4. 0) to (0, -2). 

(7) Show that the line joining ( 1, 3) to (5, 1) is 

perpendicular to the line joining (2, 2) to (0, --4). 

(8) Calculate the angle between the lines 2.v a: I 4 
and X -I 4y ^ 20 and find their point of intersection. 
Check these results by drawing. 

(9) Find the equation to the line which is perpen- 
dicular to 4.V 3 and passes through the point 

(7, 3). 


(10) Show that if the lines y ^ mi x 
/n. 4- L\ arc inclined at 45'', then aw, 


and y 

-J 

V r 


Answfrs to ExrHClSES in Lesson 19 
(1) (i) 1 + 4v 4 6.v“ f 4 jc“ -h jc* 

(ii) -- 5a* b j \0a^h'^ - I0<i®h® 4 5ah* 

(111) V® -h 6v'*+ ]5v^ + 20 -f 15>^ ® + 6y ^ + .V ® 
(3) 2-304 

(5) f 12.v^^>- f 66 a>“ / 4- 220.tV“ 4- 495 a"/* 
(7) (x 1-2) (v I 3) (a - 4) : first approximation is 
A — 4, closer approximation is a 4 0487. 

(9) A -- 0'9, Y 2 .5. A - 2-7 
(10) a — 4, X* 1* A I 1, Y = 2-9 


LESSON 21 

Problem Solutions : Lines and Circles 


I T has been seen (Lesson 16) how the scientist 
or technician extracts the measurable 
features of a complex situation and how 
the mathematician subjects them to calculation. 

What is Meant by Solution of a Problem ? 

There is a danger at this stage of which the 
student must beware. Contrast the picture 
presented by the mathematician with the real 
situation. He examines a building. Its wails 
are, say, 30 ft, long by 10 ft. high. A door has 
10 be inserted in one wall 3 ft. 6 in. wide and 
6 ft. high, and two windows each 3 ft, by 4 ft. 
in another. The picture he presents to himself 
is one of rectangles bounded by idealised lines, 
in this way he can calculate the wall space — if 
it has to be whitewashed— the amount of wood 


required for door and windows, and the amount 
of glass. He is concerned only with shape and 
size, and the result he finds is an absolutely 
correct answer for his mathematical picture. 

The builder, the painter, the carpenter, and 
the glazier are made of different stuff, however. 
They have to deal with real walls, doors, and 
windows, not figments of the mathematician’s 
imagination. They know the walls are not 
plane surfaces, that the edges are not mathe- 
matician’s straight lines but boundaries formed 
by bricks and mortar, and that the door, 
window-frames, and glass must have a certain 
amount of “ play ” if they are to function. 
The mathematician’s calculations are therefore 
wrong from their standpoint. It is not that 
they are not exact enough or that they are too 
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exact ; it is simply that the mathematician has 
solved a different problem. 

Practical and Mathematical Problems 

It is not very difl'erent, however ; but it is 
ditTcrent. Two conclusions follow. First, the 
practical men are glad to have the mathe- 
matician’s calculation, but they have to readjust 
his results in the light of the “ give and take 
with which they have to work. Second, the mathe- 
matician need not work out approximations to 
his solution of the problem. If he finds on calcu- 
lation that the length of a certain beam is ft., 
this is exact for his picture, but as it stands it is 
not the solution for the practical man. Now 

-v'T 2 2360(5 .... 

If the practical man wants to use his mathe- 
matics, he would regard the length of the beam 
not as ft., but as 

2 I't., oi 2 2 ft. or 2 24 ft or 2 230 (i or 2-2361 fl 
according to Ihc degicc of detail with which the 
practical man woikc 

To say it is 2-2 It. is to neglect 0 04 ft appi o.ximalcly, 
01 about A in. 

To say it is 2 24 It. is to neglect 0 004 ft. approxi- 
mately, or M in., which is a reasonable ,imoiini for a 
c.irpcnler to neglect in Ins measurements 

I'o say It IS 2 23t> ft is to neglect 0-0001 (l. appioxi- 
malely, or about l/IOOO in. 

A sensible answer for the practical man, 
therefore, is not that the beam is fl. long 
but that it IS 2*24 ft., or 2 ft. 2{{'; in. if the car- 
penter is working to sixteenths of an inch. 

We can proceed a step further in this dis- 
cussion. The mathematician will often present, 
as the solution to a problem, a rather com- 
plicated formula asserting that this is the 
answer. As an answer to a mathematician it 
may be exemplary m the sense that from it he 
can derive a scries of lathei general propositions 
about the class of pioblem in question. It may 
provide llic basis for a close study of the pro- 
perties of the abstract problem he has posed to 
himself ; but it may in that form be of little use 
to the practical man. In the end the latter 
icquircs an answer in terms of dclmitc numbers 
that he can set out as measurements or as a 
guide in practice. Therefore all formulae 
must be tubulated to some stated degree of 
accuracy in order that they may be reduced to a 
usable form ; and until the formula has been 
presented in this way it cannot be said ade- 
quately to represent the solution. 

Since the mathematician’s picture is neces- 
sarily a simplificaiion of the hard reality from 
which It is drawn, the conclusions at which he 
arrives cannot be said to be proved true of the 
situation. They are attempts — perhaps groping 
attempts - to visualise the complexities of the 
real problem. The results of the mathematics 
must be tested against the real situation (by 
experiment, for example) in order to tind oui 
whether the simplifying assumptions, intro- 


duced to render the problem susceptible to 
mathematical analysis, have led to a practically 
useful conclusion. 

LINES AND CIRCLES 

The study of the straight line is of funda- 
mental importance in co-ordinate geometry and 
we will consider some further properties. In 
Lesson 20 we derived the equation to any 
straight line in the form y - mx 4- c, i.e. in 
terms of its slope and its intercept on the 
Y axis, and wc used this equation to obtain 
various results. In this Lesson we shall obtain 
the general equation to any straight line in 
various forms, these being more suitable for 
certain purposes. 

Equation to a Straight Line in 
“Intercept ” Form 

Suppose that a and h arc the intercepts on 
the X and Y axes respectively, made by any 
straight line (Fig. 102). Then it is a simple 



C/g 102 103 

Figs. 102 and 101. Kquations to straight linc(i in 
“ intercept” and in “ perpendicular” form, 

matter to obtain our general equation y - 
mx I r in terms of the intercepts a and h. For 
the line wc have drawn, 180’ .> o .> yo", and 
so tan 0 is negative and numerically equal to h/a. 

Thus m - and, m addition, the intercept 

on the Y axis is h in this case. Thus the 
general equation y mx + c becomes : 

or, dividing all through by b, 


i.c. h 1' - 1 if) 

a h 

This is the equation to any straight line in 
terms of its intercepts on X and Y axes. 

The equation y ^ h is also in “ intercept ” 
form. It represents a line parallel to the X axis 
and making an intercept h with the Y axis. 
Similarly .v = a represents the line parallel to 
the Y axis and making an intercept a with the 
X axis. 

Equation to a Straight Line in 
Perpendicular Form 

Consider the diagram (Fig. 103). If you 
lake a positive angle x, and a fixed distance p 
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along the bounding line of this angle, you reach 
ihe point N which is therefore fixed in terms of 
p and 01 , Thus any line at right angles to ON 
is also fixed, so that you must be able to find 
the equation to this perpendicular line (AB) in 
terms of p and «. This method of writing the 
general equation to a straight line is called the 
perpendicular or normal form. You can obtain 
the lengths of the intercepts OA and OB in 
terms of p and oc from elementary trigonometry. 
Thus : 

OA cos p so that OA - p see fv, and 
OB cos Z BON - p. But 

BON - 90'^ - a, so that 
cos / BON -= sm fv, 
i.e. OB sin w - p or OB - p coscc rt. 

We have already found the equation to any 
straight line in “ intercept " form (o be 


and now a = OA p sec « and h - OB ^ 
p cosec oL, so we can write this equation m the 
form 

— ^ — — = 1 

P see P COSCC a 

I.e. .v cov \ ^ .V sin ^ 

P P 

or X cos f )' sin Y ' p . . , , (ii) 

This is the perpendicular form for the equation 
of any straight line, because it expresses the 
relation between x and v m terms of/? and 

F'xample. F'.xprcss the c(|uation of the slratghl line 
given by y - x — 1 in “intercept’* and “perpendicular" 
forms. 

The form y — x I shows that the slope is 1. i.e. 
It makes an angle of 4 S ’ with Ihe X axis, and that tlie 
intercept on the Y axis is I. Thus the line is as 
diawn in Fig. 104. Since the X-”- intercept is d 1 



Fig. 104. Equation for a straight line y x - 1 
in ** intercept and ‘‘perpendicular'* forms. 
Fig. 105. Finding length of perpendicular from 
from P on to line A B. 

we may write the equation to the line in intercepl form 
immediately as 


This could have been found directly from the 
original equation simply by making the “ constant 
term ” equal lo 1. 

As shown in the diagram a ^ 360"' — 45^ i.e. 315^^ 
and p ™ 1 ■ cos 45“ . Thus in " perpendicular ’’ 

Vorm the equation becomes 

X cos 315“ 4- > sin 315^ «= Aj 


It is seen that (iii) and (iv) both reduce to the 
original equation .v = .y — 1 ; they are only 
different forms of this equation. Equation (iii) 
reduces to 

X ^ y -m. I, I.e. V — A' -- 1, and since sin 315“ 

\2 

and cos 315“ — h — equation (iv) reduces to 

X 2 

X y I 

V2 “ s/'2 ' ^/2 

i.e. A — ;* = 1 or y \ ■ 1. 

Length of Perpendicular From a Point 
on to a Straight Line 

Suppose, in the first instance, that the 

equation to the straight line is given in per- 

pendicular form, i.e. p and « arc known and 
the equation is 

x cos (V 1- V sin A /5 (v) 

You require the length of the perpendicular on 
to this line from the given point (ai, yj). In 
Fig. 105, AB represents the given line, P the 
given point. The given quantities are /?, «, and 
A'l, y,, the co-ordinates of the given point. You 
will find the perpendicular length PM in terms 
of these four quantities. Suppose a line CD 
is drawn through the given point P, parallel to 
AB. For this line <x will be the same as for 
AB, but the perpendicular length from the 
origin will be greater than p. Let this length 
be /?i, as shown on the diagram. Then the 
equation lo CD is 

-v cos A 4 .r sin (i-/) 

and since the given point (xi, j'l) lies on this 
line, these co-ordinates must satisfy this equation 
and thus you have 

Aj cos X I Vi Sin (\ — /»! (vi/) 

This relation determines pi. in terms of the 
known quantities «• You can now 

obtain the length you require (PM), for 
PM Pi - p 

^ — Xi cos A i sin a — /7 from {vii) 

and everything on the R.H.S. is known. 

This formula supposes that P is on the 
opposite side of AB From the origin. If P were 
on the same side, you would find that the 
distance is — (a'iCos ^ -f .Visina — p). Thus 
by calculating AiCos« 4 - r^sin x — p you can 
determine the distance of P from AB and find 
out on which side of AB the point P lies. 

Example. Find the length of the perpendicular 
from the point (3, —2) on to the line x cos 315” 4- 

i’ sin 3 1 5" ^ — = 

V2 

You can rewrite the equation to the straight line as 

X cos 315’" 4- y sin 315"" ~ '= 0 

V2 

and then, from relation (vii), all you require to do to 
find the length of the perpendicular from (3, —2) on 
to this line is to substitute 3 for and - 2 for y in the 


(/V) 
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L.H.S, of this equation. Thus in this example the 
length of the F)crpcndicular 

- 1 cos 315" ~ 2 sin 315" ~ L 
\/ 2 



4 

... 

The student should check this result by 
plotting the point (3, - 2) and the given Unz 
and measuring the length of the perpendicular. 
Notice that (3, “ 2) is on the opposite side of 
the line from the origin. 

The general equation of a line is Ax + By 4- 
C 0, and it is iiseful to deduce the length of a 
perpendicular from a point (.v,. yi) on to the 
straight line when it is given in this form. 
Comparing it with the perpendicular form you 
have 

X cos c\ -I y . sin \ - p — {} .... (viii) 

X A + >■ . B I C 0 iix) 

You cannot deduce from this that the co- 
ctTicicnts of x in the two equations are equal, 
but you can say that there is a constant ratio 
between the coeHicients of .v, those of y, and 
the independent terms ; thus 


cos L\ sin i\ — f> , 

-A- \^ - -C- 

therefore cos \ A/v (.v) 

sin H/t (.v/) 

and —p Ck {xit) 

From (x) and (xi) you can find A, for squaring 
and adding 

k“ I- B- /v“ cos^ii 3 sin'^K 
=- 1 

/c“ (A' f n'4 - 1 

I 

i.e. k 

V(A2 I B2) 

^ A B 

so that cos t ~ ; , sin v ^ - 

\ (A‘‘ ^ B2) + B2) 

and p -- . 

Y(A2 t B=) 


where the sign of vHA- I B4 s chosen to make p 
positive. 

Thus from (vii) 


PM A cos Of -f y^ r,in — p 
JTj A Vi B 

” v'(A^“l B") v'(A3 V B“) 

Aaj 1" Bv] H’ C 

'"(A» + D’l 


C _ 
V(A2 + B«) 

. . {xii>) 


so that you have the length of the perpen- 
dicular from a point (.r,, y,) on to the line 
Ax [ B.)’ H~ C 0. 


Notice that if you take C and \/(A^ 4 B^) 
. Aa', H Bvi 4' C , 

as positive, then r db; ' positive if 

V (A' + B“) 

bV|, yi) is on the same side of the line as the 
origin and negative otherwise. 

Examples, Find thr lengths of the perpendiculars 
from 

(1) (5, 6) on to the line 3a -t- Ty + 10 = 0, 

(2) f— 3, -4 on to the hoc - 5y - 7 0, 

(3) the on cm on to the line 3 a - 4v -F 20 « 0 


(1) Length of perpendicular (from xiii) from (5, 6) on 
to 3a: 4- 7y + 10 =- 0 

v'oa f 7«) ”* 

67 

(2) We write this as - x ( 5y -F 7 0, to make ‘ C ” 

positive, so that the distance from (-3, - 4) is 

- 3(- n - 4(3) + 7 

- 10 

^ / 

Thus ihc length required is-|5i and (-3, -4) is on 

Y26 

the opposite side of the line from the origin 

(3) Length of perpendicular from the origin on to 
3 jc - 4y + 20 - 0 

^(32 + 42) 

- 20 
5 

= 4 


Regions 

We have hitherto simply regarded the 
equation Ax f By 4 C = 0 as representing a 
straight line in a plane, but it is important to 
notice that this line will be the boundary be- 
tween two regions, for one of which the function 
Ax 4- By 4- C will be positive and for the 
other, negative. You can easily determine 
which is the positive and which the negative 
region by evaluating the function at a point 
definitely on one side or the other of the line 
Ajc By 1- C = 0. 

Consider Fig. 106 (a) ; here we have drawn 
the line a: — 2 — 0. To the right of this line 



Fig. 106. Straight line dividing the plane into 
positive and negative regions. 

(the shaded area), x is greater than 2, and there- 
fore the function x — 2 i.s positive and to the 
left of A — 2 = 0, the function is negative. 

Thus X — 2 ~ 0 is the boundary line between 

A — 2 > 0 and a - 2 < 0. Similarly in Fig. 
106(6), the line y — a = 0 is drawn. 

Evaluate y - a for a = 0, y — 5 which 

represents a point definitely on the shaded 
side. With these values f — a is -1-5, so that 
the shaded side indicates the region where y — a 
is positive. 

In Fig. 106 (c) we have combined the two 
previous cases, and the shaded area indicates 
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the region where both y — x and jc — 2 are 
negative. 

Equation of a Circle 

Now consider the equation of a circle in the 
simple case where the centre of the circle is at 
the origin. A circle is defined in geometry as 
the path traced out by a point which moves so 
that it is always a hxed distance from a fixed 
point. The fixed distance is the radius and 
the fixed point is the centre. To find the 
equation to the circle, you require to find a 
relation between the co-ordinates of any point 
on the circle which is true for all points of the 
circle, but which is not true for any points not 
on the circle. 

Suppose a point P on the circumference of 
the circle has co-ordinates (xi, yj, then since 
the centre of the circle is at the origin, you 
must have that Xi^ + yi^ = from the 
Theorem of Pythagoras, where r is the radius 
of the circle. This is the relation which exists 
between Xy and .Vj, the co-ordinates of a parti- 
cular point on the circle, and therefore the 
equation to this circle will be given by 
(jc co-ordinate)® h (y co-ordinate)® =» ^ 
or more simply — r® 

EXERCISES 

(1) Draw the straight lines (i) .v f y — 0, (li) 
2.V -f iy 1, (iii) .V 5 - 0, (iv) }y ^ 2 - x, (v) 


Lines and Circles 1255 

X V 1 0. In each case check your drawing by 

choosing any point on the line, measuring its co- 
ordinates and verifying that they satisfy the equation. 

(2) A is the point ( — 2, 7) and O is the origin. 
Find the equation of OA. 

(3) Find the equation of the line through (*-4, —2) 
parallel to the X axis. 

(4) Find the equation of a line making intercepts 
of 3 and 2 on the X and Y axes respectively. 

(5) Referring to Fig. 103, find the co-ordinates of 
A and B in terms of p and and hence obtain the 
equation to AB in perpendicular form by making both 
A and B satisfy the equation y ^ mx c. 

(6) Find the lengths of the perpendiculars from 

(i) (0, 8) on to the line 

X cosJ0“ f j’ sin30 ' — 3, 

(ii) ( 3, 5) on to the line + 4 jc 4- 7 ^ 0, 

(in) (1, 2) on to the line lx ■ 5y -f 3 — 0, 

(iv) (a, b) on to the line a- - y - 0, 

(v) (’*3, 7) on to the line .v — 0. 

(7) Determine the single region in which x \- y— 1 < 0. 

r “ 4 0, y -- 0 and .v - 0 at the same time and 

find its area. 

(8) Draw the circle a® I- 9. Choose any point 
on iU measure its co-ordinalcs, and check your drawing 
by verifying that these co-ordinalcs satisfy the equation 
of the circle. 

Answfrs to ExFRnsFS IN Lfsson 20 

(1) 9 v'2 (or 12-726) (2) (2i, li) 

(3) AB v'26, AC 13, BC - v^l3. Area - 
6i sq. units 

(4) D (1, 3) ; 5y x — 3 and y ^ —5x j- 2 ; 

(i, i) 

(5) (i) y - 5.V f 2 ; (ii)2y .v ■■ 7 ; (in)y — —3a: 

(8) 40’ 36' or 139 24', (4, 4) 

(9) 4y -h A - 19 


LESSON 22 

Lines and Conics 


W HEN we introduced the subject of alge- 
braic geometry at the beginning of 
Lesson 20 we set out to discover the 
equation to the path traced out by a point 
moving in such a way that it was always the 
same distance from both the positive X and 
Y axes. The path traced out by a point 
moving under certain conditions is called its 
locus and in this example it was shown that the 
locus of the point was a straight line whose 
equation was y = x. 

Again, when we found the equation to a 
circle having its centre at the origin, we were 
finding the equation of the locus of a point 
moving under the condition that it was always 
a fixed distance (the radius) from the origin. 

This conception of a locus (plural, loci) is 
very important and we will consider here the 
general method nf obtaining the equation of 
the locus of a point moving under any con- 
ditions. Suppose you imagine the point to be 
fixed, for the moment,, at some particular point 
of its path, then in this position the point will 
have co-ordinates, say xy and yi. Since the 
movement of the point is always subject to 


certain conditions, these will apply to Xy and yi 
and so you may obtain from these given con- 
ditions the relation which must hold between 
Xy and yy. Thus you will have a relation 
between the co-ordinates of a particular point 
which satisfies the given conditions, but you 
require to find the equation of a curve such 
that all points on it satisfy the given conditions. 
To do this, you only need to generalise the 
relation between Xy and yy, i.e. you write x in 
place of Xy and y in place of yy, so that you 
have the equation of a curve such that every 
point on it satisfies the given condition. 

To Obtain Equations of Bisectors of Angles 
between Two Straight Lines 

We illustrate this method by an example which 
obtains a result of practical importance. Let 

OA f by + c - 0 
and rtjA -1“ biX i Cy ^ i} 
represent the equations to the lines AB, CD 
respectively (Fig. 107). If P (a:,, yy) is a point 
on either of the bisectors of the angles between 
these two lines and if you draw perpendiculars 
PN and PM on to these lines, then PN =* PM. 
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Thus each bisector is the locus of points which 
are equidistant from both AB and CD. We 
have already obtained (in Lesson 21) the length 



Fig. 107. Finding equations for bisectors of 
angles between straight lines. 

of I he perpendicular from a point on to a line 
whose equation is A,\ -I- Bv C =- 0 so that, 
using this result, 

PN - 

\ (</' r /»“) 

and PM - 

\ 1 /),•’) 

If you equate these two lengths, you arc finding 
the relation between a', and in order that P 
shall lie on a bisector, and if you replace a-, and 
Vi by .V and y respectively, you obtain the 
equations ol the lines which contain all such 
points, i.e. the equations of the bisectors arc 

I hy \ I />i.v J Cj 

' («■■“ I /-■') ’ ' V («,2 ' 

Notice that since each dcnoniinaior contains 
a squaie root which can be taken positive or 
negative, there will be two distinct cases ; 
either both terms will be of like sign (positive 
or negative) or the terms w'ill be of different 
signs ( and 4 , or + and -). By taking each 
sign in turn you obtain the equations of the two 
bisectors of the angles between the original 
straight lines. Since r/, h, r, r/,, /),, Cj are all 
constants, (i) must reduce to the form Ax 4 
B.v '] C — 0, i.e. it does correctly represent a 
straight line. The simplest way of deciding 
w'hich sign in (i) gives which bisector is to 
draw a rough diagram and to see from this 
which bisector has a positive slope and which 
has a negative. 

Example. Find the ecuuuions of the biscciors of 
the angles between ihc lines rcprcsciUcd by a -4“ v — 
4 and A' 3 ' 4 1 

You can write die equations of these uvo lines in 
ihc form 

+ A - 4 « 0 
and 1 „ Y .j. I 0 


so that the equations of the bisectors, from (i), arc 

- X 4 1 

V(ia+Ts) ■ * 

y y X X y \ 

V2 ~ ^ V2 ~~^ 

This can be simplified by multiplying both sides by V2 
and you obtain the two bisectors as 

y I A - 4 - -1 (y - A- f 1) 
and y y X ~ 4 = — (y — x 4 1) 

I.e. 2a - 5 and 2y — 3 

Thus the bisectors are the lines given by x - 
and V I .J, i.e. they are parallel to the axes of 
X and Y in this case. Indeed this may be seen 
very easily from the fact that the slopes of the 
original lines are and 1, i.e. the lines are 
inclined at 135^ and 45° to the X axis respec- 
tively. 

The student should verify the results obtained 
in this example by drawing the original lines 
and bisecting the angles between them geo- 
metrically. 

General Equation of a Circle 

We proceed to find the general equation of a 
circle by treating it as a locus problem. Let 
K (//, k) be the centre of the circle (Fig. 108) 



Fig. lOR. The general equation of a circle ol 
radius r, treated as a locus problem. 

and P (ati, yi) any point on the circumference ; 
then a circle will be traced out if P moves so 
that PK IS constant. This constant distance 
is the radius of the circle (r) and you require 
the relation between jr, and yi. If KN is 
drawn parallel to the X axis, then KN is equal 
to the difference between the a' co-ordinates of 
P and K, i.e. KN — jtj - Similarly PN is 
the difference in the y co-ordinates of P and K, 
i.e. PN yj — k and since KNP is a righi- 
anglcd triangle, you have from the Theorem of 
Pythagoras that PK = \/{Xi — hf T (yi — 

(the student should remember this formula for 
the distance between two points) and 
(X, - hf y (V, - k)^ « 
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This is the relation which exists between the 
co-ordinates of a particular point (P) on 
the circumference and hence the equation of the 
circle (which is to give a relation between the x 
and y co-ordinates of any point on the cir- 
cumference) is 

{X - /!)“ + (>» - 4)2 =» /•“ (//) 

This is the general equation of a circle of 
radius r having its centre at the point (//, k). 
Working out the brackets, you can write (li) as 
- 2xh -I /|“ + - 2yk -H A® - 

or -f “ 2 a7i 2yk 4- //’ 4 A“ ■ r ^ 0 (///) 

This is sometimes a more convenient form 
than (li). 

Example. Find Ihe equation of ihe circle having 
Its centre at the point (- . 1 , 5) of radius 4. 

From (ii) you can write the equation to this circle 
as 

(V f 3)“ -i iy - 5F - 4*^ 

,.e. A* 4 6\ f 9 4 r lOy -f 25 --- J6 
or A-“ 4 I h.v - lOj' H 18 ^ 0 

Example. Find the centre and ladius of the circle 


I e presen led by x“ -j- 2 y 4i’ — 4 - 0 
You can write this equation as 

A“ + 2a t ,v“ 4i -- 4 (iv) 


and in order to find the centre of the circle you require 
(o arrange that ihe terms in \ and in y are both perfect 
squill cs You must add 1" to \ 2-vand 2^ to i 4 j 
lo make each of these expressions a pci feel square, and 
in order not to alter the value of (iv) you must there- 
fore add and 2'* lo the K.H.S. also, so that (iv) 
becomes 

aM 2v -F 1 -4- I 4v -1 4 -- 4 5 

i.e. (a 4' IF 4 0' F 2F -- 3- 

showing that the centre is at the point (- 1, —2) and 
the radius is 3. 

It should b 2 noticed from equation (iii) that 
the general equation of a circle must have the 
same coellicienl of a" and y‘^ and can contain 
no term in xy, so that you can write the general 
equation of a circle in the form 

A* F y- -F ax I hy + c = 0. 

Its centre is at ^ and its radius i.s i v a^ b^ - 4c 

Example. A point P moves so that its distance 
from (0. 1 ) IS twice its distance from (4, 0). Find the 
locus of P. 

Consider Fig. 109 ; let A and B represent the 
points (0, 1) and (4, 0) respectively so that P (Ai, yd is 



one position of the point which roughly satisfies the 
given condition. This condition is that AP 2 PB. 

The given condition is equivalent to 
AP“’ - 4PB- 

or 4 (y, - 1)= - 41 (a, - 4)' 4 y^J 

which represents the relation between jCj and yi 
in order that the given condition shall hold. 
Thus the equation of the locus of P is 
4- ()— 1)=* - 4f(A - 4)=^ -F y“l 
which simplifies into 

a 3 4 y“ - 2y H 1=4 (a“ - 8v -F 16 -F y^) 
i.e. 3 a“ + 3y2 - 32 a I 2y 4 63 - 0 ... . (v) 

This is the equation you require ; it represents 
a circle and you can proceed as in the previous 
example to obtain its centre and radius ; thus 
dividing (v) by 3 you have 


A** 4- 


3'^ 1 

^^A 4- ^y "F 21 
32 


A® “ jA + y- + ^y= - 21. 


You need to add ( and to both sides in 

order lo transform the L.H.S. into the sum of 
two perfect squares, then 

0 


I- 1 - 21 = ^ 
9 9 


showing ihiil the locus is a circle cenire 
and radius J v b8, '‘tJ- ^ v 1 7- 


('!• - 1 ) 


Conic Sections 

fhe locus of a point which moves in a plane 
so that Its distance from a fixed point (called 
the focus) bears a constant ratio to its distance 
from a fixed line (called the directrix) is called a 
conic section, since it can be constructed as the 
plane section of a right circular cone. Con- 
sider Fig. 110: AB is a fixed line, S a fixed 
point so that for the locus of any point P to be 
a conic SP/PN - a constant. This constant is 
called the cecentricity of the curve and is con- 
veniently denoted by the letter c, so that 

SP - c.PN (V/) 

S is the focus and AB is the directrix. Three 
cases arise ; 

if t' = 1, the curve is a parabola ; 
if (' < 1, the curve is an ellipse ; 
if e > 1, the curve is a hyperbola. 

Wherever you choose the X and Y axes, P will 
have some co-ordinates (say Xi, > 4 ), so that 
(vi) provides a condition which will give a 
relation between x^ and .Pi- 
Thus you may use the same general method 
for obtaining the equation to a conic as you 
did for the circle on page 1256. 


Equation of a Parabola 

Referring again to Fig. 110, the curve will 
be a parabola if SP = PN, i.e. if e = 1. Thus 
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if a perpendicular SL is drawn from the focus directrix (Fig. 112) and as for the parabola. 
S on the directrix AB, the mid-point of SL Draw a perpendicular (SL) on to the directrix, 
must be a point on the parabola, f^or then this Take the line containing SL as the X axis. 



CONIC SLCniONS. Fla* m- Constructing the equation fur a parabola. 
Fig. 112. C'alculating the equation for an ellipse with focu.s S and directrix AB. 


point is equidistant from both S and L (Fig. 
111). This i.s the most convenient point to 
take as the origin and if the direction of SL is 
taken as the X axis, then a line through O, 
parallel to the directrix will be the Y axis. 

In addition, you must take some constant to 
represent the x co-ordinate of the focus S. Let 
this be a. Then S is the point {a, O), L is the 
point (““<7, O), so that the equation to the 
directrix is 

.V — - a. 

If P (jci, j'l) represents any point on the 
parabola, you may obtain the relation 

SP ' PN in terms ofA'i, i., and a. 

If SP PN 

(hen PN" ivii) 

If PM is drawn perpendicularly to the X axis, 
then 

PN - LM 

- LO i OM 

a H A i 

and again, 

since MS — x. - a and PM — r,, you have 
PS" - (X, - flp 1 > 

Thus (vii) becomes 

U, - a)‘ I H op 

This is the relation between jr,, and a in 
order that P shall lie on the parabola, there- 
fore the equation of this parabola is given by 

(X ~ £l)" -i (x -f o)" 

i.e. x" - 2flx f fl" + v" ^ v" H- 2flx -h o", or 
v" — 4ax 

This, then, is the equation of the parabola when 
the focus is the point (a. O) and the directrix is 
the line x = -a. 

Equation of an Ellipse 

For an ellipse (by definition) the eccentricity 
is less than I. Let S be the focus and AB the 


There must be a point Q between S and L such 
that 

SQ - c.QL (v/m 

and this point will be nearer to S than to L 
becau.se e< 1. There must also be a second 
point Q' on LS produced such that 

SQ' — f.Q'L (/.v) 

so that the ellipse must cut the X axis in two 
points. Thus it is convenient to take the Y axis 
as the perpendicular bisector of the line joining 
these two points, i.e. the perpendicular bisector 
of QQ', and so you have the origin (O) fixed. 
If you let OQ be represented by the letter a, 
then you may easily obtain the co-ordinates of 
S and L in terms of a and e. 

Adding relations (viii) and (ix) 

SQ t SQ' -- p(QL'+ Q'L) 
i.e. QQ ' “ e (OL — a 4 OL + a) 

i.e. 2a— e.20L 

and therefore OL — - 
, e 

SO that the directrix is the line 
X = ^ and L the point 

Subtracting (viii) from (ix) you obtain 

SQ' - SQ - HQ L-^QL) ... (x) 

Now SQ' - OQ' t OS - a + OS 

and SQ - OQ - OS - a - OS 

and therefore (x) becomes 

a ■+ OS - (fl - OS) =*- e (OQO 
or 2. OS e.2a 

I.e. OS “ 

Thus the focus is the point (ae, O). 

You can now obtain the equation to the 
ellipse by taking P (xi, as any point on 
and expressing the geometrical relation SP 
e.PN in terms of Xi, Vu o, e. 
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SM “ OM - OS — ae, PM - and PN « 

OL - OM = ? - Xf 
e 

The relation SP == ti.PN 

is equivalent to SP* -e*.PN* 

i.c. SM* + PM* - e*.PN* 

so that (x^ *“ oe)* + ixi) 

This is the relation between yi, a and e, and 
therefore the equation to the ellipse is 


(x - fle)* y^ => e 




lax 




/a* 

or X* — 2fl£'x + a*e* -f c* ( — 

— fl* - 2a^'-V ‘h e*A'*. 

Thus x*(l <?*) + y^ -- fl* (1 - 
or, dividing all through by a* (1 - i'*), 

JC* v* 

-- -t- ' 1. 

A* A* (1 - e*) 


In this, you can for convenience write A* in 
place of flMl e*) so that the equation to the 
ellipse becomes 


^ H . 

A* 


(All) 


You find the points where the ellipse cuts the 
Y axis by putting x — 0 in (xii). You then 
have y^ — i.c. y = + b, giving the points 
R, R'. 

You can show that the ellipse is a closed curve 
passing through x ^ la and y— lb by 
writing (xii) in the form 



Then if x > a, j is greater than 1 so that the 

R.H.S. becomes negative, and the ellipse has 
no points (x, y) with x > a ; similarly it has 
no points with y > b. 

QQ' (equal to 2a) is called the major axis of 
the ellipse and RR' 2b) is the minor axis, 
so that a and b are termed the semi-axes of the 
ellipse. It is clear from the symmetry of the 
equation of an ellipse that it must have a second 
focus (plural foci) S' at the point (— ae, 0) and 
a second directrix (plural directrices) whose 
equation will be 


Drawing an Ellipse 

There is an important property of an ellipse 
which enables it to be drawn very quickly. 
Consider Fig. 112 again : 

SP - f.PN 
and ST » e.PT. 


Adding these two relations, 

SP 4 ST - P(PN i PT) 

^ X distance between the 
two directrices 
- e.20L 

_ - 2fl 

^ 2a, i.e. a constant. 

Thus you may take a piece of string, stick 
drawing pins through it on to ‘a piece of paper, 
and these two points will be the foci of an 
ellipse drawn by a pencil which keeps the 
string taut. 


EXERCISES 

(1) A circle, centre (4, 1) and radius 2, cuts the 
X axis in A and B. Draw the circle, measure AB, and 
check by calculation. 

(2) The straight line 3x - 4>’ ^ 1 touches a circle 
whose centre is (3, -3). Find the radius of the circle 
and confirm by drawing the line and circle. 

(3) Draw the lines represented by 4x + 31^ ~ 5, 
5x [ \2y - 13, measure the angle between them, and 
read oft' the co-ordinates of the point of intersection. 
Check your drawing by calculating these values. 

(4) Find the equations of the bisectors of the angles 
between the lines given in question (3) and from these 
equations show that the bisectors are at right angles. 

(5) Find the equation of the circle whose centre is 
the point (-2, -3) and which passes through the 
point (1, I). 

(6) Find the centre and radius of each of the 
following circles. Choose u point on each of the drawn 
circles, find its co-ordinates, and cheek the correctness 
of your drawing by seeing if the co-ordinates of the 
point satisfy the equation of the circle, 

(i) X* 4 f 1- 2a' - 2y = 0 

(ii) 4x* 4 4y* - 12x ^ Ey ^ 3 

(7) A point moves so that its distance from the 
point (4, 0) is equal to its distance from the Y axis. 
Find the equation of its locus and plot the curve. 

(8) Find the equation of the parabola whose focus 
IS the point (//, k) and directrix the line x /. 

(9) Find the lengths of the semi-axes, the eccen- 
tricity, the co-ordinates of the foci, and the equations 
of the directrices of the ellipse 9x“ 4 25y* == 225. 

(10) Find the equation of the ellipse which has a 
focus at the point (1, 0), an eccentricity of i, and the 
directrix corresponding to this focus, the line x 2. 
Find also the co-ordinates of the other focus. 

ANSWFR.S TO Exercises in Lesson 21 

(2) 2^ + 7x - 0 (3) y 4 - 2 - 0 

(4) 2x I' 3y - 6 ^ 0 

(5) A (p see at, 0), B (0, p cosec a) 

(6) (i) 1, (ii) 2, (iii) 0. (IV) ± (V) 3 

v2 

(7) A trapezium lying wholly in the first quadrant, 
area ^ 20 square units. 
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LESSON 23 


Standard Curves : Graphical Solutions 
of Equations 


I N the last few Lessons on algebraic geometry 
wc have ohlained the equations to the 
straight line and a few important curves. 
Notice that in each case wc started with the line 
or curve (or geometrical relation which defined 
it), and deduced, after fixing the co-ordinate 
axes, the algebraic equation representing the 
line or curve. In this Lesson we shall reverse 
the procedure, i.c. being given an algebraic 
equation, we shall obtain the shape of the curve 
that it represents. 

In theory there is a very simple way of doing 
this : for instance, given the equation v ^ /(a), 

you can substitute the values .y 0, I, 2 

-- 1, —2, --3 to obtain /(()), /(I). /'(2) 

and so on, which arc the values of v at the 
corresponding values of x. Thus you may 
calculate a whole scries of points lying on the 
curve y = fix) and by joining them up you 
will have the shape of the curve. 

Although this method is partly useful it has 
the great disadvantage that there is in general 
no guide to the range of values of .x' which must 
be taken in order to be sure of obtaining an 
accurate idea of the shape of the curve. In 
addition, this method can be very laborious, 
and so we will develop some general methods 
which will enable us very rapidly to obtain an 
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STANDARD CUKVLS. Fig. 113. Curves of Croup 1 
y «« x", x*^, etc. Fig. 114. Curves of Group 2 y — x* 
x^ . . . . Fig, 115. Sketching the Curve repre- 
sented by v - x“ f Fig. 116. See text in n. 1261 


idea of the shape of the curve. This particular 
branch of study is known as curve sketching or 
curve tracing. 

The Standard Curves 

Begin by considering the graphs of simple 
functions in two groups : 

(1) V - V, .v=‘, 

and (2) y ^ a ‘, v®, 

(1) This group consists of the curves foi 

which the corresponding function is raised to 
an odd power, and thus every one of these 
curves passes through the origin, and in addition 
it lies in the first and third quadrants for, if 
y — with // odd, then y is positive when 
.V is positive and negative when x is negative. 
Notice also that all curves of this type pass 
through the points (I, 1 ) and ( — 1 , — 1 ). 

Consider Fig. 113 , where a few of these curves 
have been drawn : when x is numerically 
greater than 1, the curves are steeper as their 
power IS increased because x\. .v, .v’’ and 
so on. When x is numerically less than 1, 
x'f: A', x''<:x'^, i.e. the curves arc lower. 

(2) If the power of a- is even, then, whatever 

the value of x, y is always positive so that 
these curves lie in the first and second quadrants. 
All the curves pass through three points : the 
origin, ( 1 , I), and ( 1 , 1 ). The same remarks 

regarding the relative positions of members 
apply as in the first group. Fig. 1 14 shows two 
of these curves. 

It should be noticed that if a constant appears 
in front of the term in x, e.g. r ■ 3A'^ this 
simply implies that the scale of v is increased 
threefold, but the general nature of the curve 
IS otherwise unaltered. 

From these standard forms it is a simple 
matter to deduce the shape of y - — a^ 
— a'‘‘, - a\ .... You need only to draw the 
curves y = a'^ a'^ mirrored in the X axis. 
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You can use the foregoing information 
directly to sketch composite curves such as 
X or y — — a'**. Consider an 

actual example. 

Example. Sketch (he curve represented by 

y -= I 

You can easily discover what is the shape of (he 
curve y - a* H for very small values of a" and for 
very large values of a*. By “small values” is meant 
values of A' small compared w'ith 1. When x is less 
than 1 then a^ a® and thcrerorc for values close to 
A - 0 (he a’* term w'lll be negligible compared to 
ihc A'^ term. 

Thus y - A® + A® will approximate to v — a® for 
very small values of a. Therefore you can draw a 
short curve (A) representing y - a“ at the origin 
(big. 115). 

For values of a large compared with 1, the curve 
V -- .V® 1 a" will approximate to r a'* (because a * 
IS very much greater than a® if x is very much greater 
than 1), i.e. you know that y - a® a ‘ goes olf 
“ to mlinity ” in a similar way to y - a®. You may 
mdicalc by B and C these positions. 

In addition, i — a® H .x® can be put in the form 
y - A® (1-1 V) and therefore y 0 when a — 0 
(twice) or A 1. You know, then, that the curve 
crosses the X axis where a - 1 (indicated by the 
line D) and touches the X axis at the origin. Since 
Y- 1 V'' must always be fiinte for values of a between 
0 and 1, the part D must curve round to link up 
with the part A. It is reasonable to expect that A 
links up W'ith B, and C with D. 

'Fhub you have a very rough approximation 
to the shape of the curve : later wc shall give 
methods for examining the shape nicire exactly. 
Wc pass on now- to the sketching of otliei 
types of curve. 


Example. Sketch the curve lepiesentcd by 
y - (a - 2) (v 

From the form of the ciuadratic function of x on 
the R.H.S it is obvious iliai r 0 when either x 2 
or A - 5. Since (a 2) (v - 3) is equivalent to 
\“ 5a I 6 It IS also obvious that for values of x 
numerically large compared with 1, x® is (he most 
important term and the curve will appioximale to 
that of I' A®. I.e. It goes “ to mlinity ” m the first 
and second quadrants. Thus you have the information 
represented by the solid lines in Fig. J 16, together 
w-iih tJie fact that when a - 0, )■ - 6. 


As before, you join up as indicated by the doited 
lines. Notice that you may tiiid the minimum value 
of this funclion by writing 

y — A® - 5x (6 
5 \ 




2 


-I- 6 - 


25 

4 




You have simply used the technique of 
“ completing the square.” Since the term 

(jt — can never be negative, the mini- 
mum value of y occurs when — | = 0, 

I.e. when x ^ 2J, the minimum value of v 
then being — 

You can imagine what the shape of the 
curve would have been if you had been drawing 
T = (at — 2) (x “ 21), for instance. Then* 
you would have had^two points on the X axis 


very close together with only a tiny portion of 
the curve below the X axis. Obviously then, 
the curve for y ~ (.v — 2)‘‘^ will be similar in 
general shape to these first examples, but the 
two points where the curve crosses the X axis 
arc coincident, i.e. they both occur at a = 2, 
so that the X axis is a tangent to the curve at 
this point. 

It thus becomes apparent that if you draw 
the curve represented, in general, by y — 
ax'^ -f bx -f c that it cuts the X axis in two 
points if ax^ 1- bx f r 0 has real roots, i.e. 
if {sec Lesson 17), in two coincident 

points if b~ ~ 4t/r, and not at all if b-<:4ac, 
I.e. if the roots of ax“ bx f c — 0 are 
complex. 

You can use the curve of 

.V -- (a - 2) (xi- i) 
to deduce the curve represented by 
1 

■ (A - 2) (A - 3) 

and the method is important. It consists simply 
in noticing that when (.v * 2) (a — 3) is very 

large, then must be very small, 

and vice versa. 



Fig. 117. How a reciprocal curve is deduced 
from (hat of the original function. 


In Fig. 1 17 the curve of y == (a 2) (a — 3) 
has been drawn and also the two lines a = 2, 
A = 3. The dotted lines indicate the approximate 


and this shape 
IS deduced as follows : A represents part of 


shape of y = (— 2)- ■ „ 3) 


— which is positive but small, 

(A — 2) (.V — 3) 

because the values of a in this position make 
(a — 2) (a — 3) positive but large. When 


jc » 0 , (a — 2) (a — 3) IS +6 and therefore 

+ I (the point of B). 

(a — 2) (A - J) 6 


At a value of a just less than 2, (a — 2) 
(a — 3) is very small but positive, i.e. 

is very large and positive 
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(this gives the part C). Since {x — 2) (x — 3) 
is negative for all values of x between 2 and 3, 

must also be negative, and 

(X - 2) (x - 3) 

so you deduce the loop DEF. 

Notice that when x is just greater than 2, 
(x — 2) (x - 3) is small and negative and 


therefore 


2)lx - 3) 


is numerically large 


but negative. The point E (2J, —4) is deter- 
mined since when x = 2i. (x - 2) (x — 3) ^ 
-f. The part GH is deduced similarly to 
the part AC. 

We can proceed to examine the shape of 
curves represented by a cubic polynomial in x. 


Example. Sketch the curve represented l>y 
y - (X + 1) (jc - O" (x - 2h 

Here the factor (x - 1) occurs three times so that 
the curve touches the X axis and crosses it at the 
point X - 1. Also the curve crosses the X axis when 
X — 1 and 2, and when x is large, the curve 
approximates to that of y .v^ Thus you have 
the important features indicated by solid lines in 
Fig. 120. Notice also that when jc 0, y =■ 2. 

The highest point A is termed a maximum 
position, and you cannot yet find this maximum 
value of y nor the value of x at which this 
maximum occurs. The point B is a minimum 
position. 

In addition, there are three points on the 
curve where the tangents to the curve change 



Example, y - x (a - 2) (.v - 3). 

You see immediately that y — 0 when x — 0, 2, or 3, 
and when a is numerically large ihc curve approximates 
to y -- .V®, so that you deduce the shape to be as 
indicated in Fig. 118 

Repeated Roots 

If you wish to draw y = x {x — 2)^ the 
same situation arises as when dealing with 
quadratic functions of x ; you have what is 
termed a repeated root at x 2 so that the 
curve is as indicated in Fig. tl9. 

You can consider this question of repeated 
roots quite generally. Suppose you are 
sketching y = /(x), and /(x) contains a factor 
(x “ Then when x is just less than a, this 
term IS negative, but when x is just greater 
than Of, this term is positive, i.e. the value oFv 
must change sign when x passes through the 
value or, so that the curve crosses the axis of X 
as well as touching it at the point a, which is 
known as an inflexional tangent. 

The same thing happens if you have a 
factor (x - {X -- >)’, .... i.e. if (x - «) 
is raised to any odd power. If (x - x) is 
raised to an even power, the value of y does 
not change sign as x passes through so that 
in these cases the X axis is a tangent to the 
curve at the point x « a, but the curve does 
not cross the X axis. 


sides, i.e. C, D, and E; these points are known 
as points of inflexion. 

Graphical Solution of Algebraic Equations 

In cases where the roots of an equation 
cannot be determined accurately, it is often of 
great importance to be able to obtain approxi- 
mate values or to be able to fix a range within 
which it can be stated definitely that a root 
occurs. There are some general methods which 
enable one to do this. 

Suppose /‘(x) - 0 represents an algebraic 
equation, then if two neighbouring values of x 
can be found by trial such that the value of 
fix) at these two positions is of different sign, 
then there must be at least one root between 
the values of x. For instance^* consider the 
equation : 

x" - IOa: + l - 0 

If you write 

fix) - - lOx + I, 

then by trial 

/(O - +1 bill /d) - -8. 

These values indicate that if you plotted 
y “ fix), then at x = 0, y would be negative and 
at X = 1, y would be positive, so that there 
must be a value of x between 0 and 1 for which 
'y=»0, i.e. a point where the curve y^Ax) 
crosses the X axis. 
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Thus there is a root of jr* - IOjt 4- I = 0 
between X ^0 and x ^ Since /id) is 
numerically greater than /(O) it is probable 
that the root lies nearer to x = 0, so that you 
can then try /(0‘2). The value of /(0'2) 
is negative, so that you now know that a 
root lies between jc = 0 and x =- 0*2. By 
this trial and error method you can narrow 
the range within which x occurs until you 
establish the actual value of the root to any 
desired accuracy. 



Fig. 121. Obtaining solutions of equations by 
grapbicnl means. 

There is another important method. In the 
section on algebraic geometry, we established 
the fact that the point of intersection of two 
straight lines is obtained by solving their 
equations simultaneously. This is true also 
of lines and curves or even of two curves. This 
fact is of use here. Consider the equation 

- \0x-\- \ ^ 0. 

This may be written as 

x^ - - IOj: — 1 

and if you draw the curve y - Jt® and the 
straight line y ^ 10;c 1, where they intersect 

will be points at which jc® and lOjr **- 1 have 
the same value, i.e. the x— co-ordinates of the 
points of intersection will be such that 
jc® lOx — J, i.e. these points provide 
approximate values of the roots. 

Consider Fig, 121 : the curve y => jc® is drawn, 
and superimposed on it is the straight line 
>’ = IOjc — 1. You see that there are three 
points of intersection and as nearly as one 


can estimate, they occur where ;c — — 3ri5, 
•f015, -f3'18. In the diagram the points of 
intersection have been ringed, and it will be 
observed that the scale of y has been taken to 
be five times that of x. This is only for con- 
venience of drawing and naturally will not 
affect the results obtained. 


EXERCISES 

(t) Sketch the curve y - a* and hence show 
that the equation a* - a® - I has one negative root 
and no other real roots. 

(2) Solve the equation a“ — 3a — 5 » 0 graphi- 
cally. Check by calculation. 

(3) Draw the graph of y — a* — 3a + 5 and hence 
show that A® — 3a ^ 5 ^ 0 has imaginary roots. 
Find the minimum value of a* — 3a + 5 and find 
for what value of a this occurs. 

(4) Show that the curve represented by y-4A“'+-4A + 3 
docs not cut the axis of X. 


(5) Roughly sketch the curves 

(i) )’ A (a 4) 

(ii) y (2 - A) (A - 1) 

(iii) y ' A® (a - 3) 

(iv) y - A (A 3)® 

(v) y - A (A - 2)=* 


(6) Sketch the curves y - .a® -f- 2 and y =» (a -f I) 
(2 — A). Hence deduce the curves representing 


y ^ 


__ andy^^^- 


1 

1)72 A) 


(7) Draw the graph of y -- a® for values of a from 
— 5 to -I 5, and by its aid solve 

(I) A® - A I 20 

(II) A® - 10a 10 0 


(8) Sketch the curve y ^ (a® -H I) (a — 2). Hence 
deduce that the equation (a® 1 I) (A - 2) - I has 
only one real root, and that its value is just greater 
than 2. Put a - 2 + /i and find the root more 
accurately. Confirm by writing the equation in the 
form A® (a ' 2) 3 - a and sketching y ~ a* (a - 2) 

and y — 3 -- a. 


An.swers to Exercises in Llsson 22 
(I) 2V3 (2) 4 

(3) 30" 31' and 149“ 29', 

(4) ?>■ = 9x, m- t- 99,1- = 130 

9 7 

Slopes are ^ and - ^ 

( 5 ) A® -f y® f 4 a + 6 y - 12 

(6) (i) Centre (-1, I), radius y/2 
(ii) Centre (U, - I), radius 2 

( 7 ) y® - 8 (A - 2 ) 

(8) (y - *)' ih ~ 'l) {2x - I - h) 

(9) a — 5, 6 = 3, f — i Foci are at ( ±4, 0) 

5 

Equations of directrices arc 4 a » 
tlO) 3 a® + 4 y“ « 4 a, .J, 0 ) 



1264 


Mathematics 


LESSON 24 


The Binomial Theorem Developed 


I N Lesson 19 it was shown that an expression 
of the form (I + .v)’' where // is a positive 
whole number can be written in an 
alternative form in ascending powers of -v, 
beginning with 1 and finishing with .v”. 
Now (1 1 A')" has a meaning for values of n 
other than a positive whole number. For 
example : 

for n - 1, (1 i A) ' ^ 

I I a: 

fo, 2,(1 i -x)^ - J 

lor/; 1,(1 

1 


for /; 


i. (I 


^ (I I ^-) 

\ (1 -I 

The series which is the expansion of ( I F a:)" 
for n a positive whole number, namely, 

U (n 2) , 

Mil J)(H 

/ 


t , , /;(/; -- I) 2 I ''b; 

1 -+ IhK T J f 




Flere, then, is an expansion, and a very 
simple one, that has the form of a binomial 
expansion in the sense that it consists of 
ascending powers of It differs from it in 
that it docs not terminate. But there is one 
significant point to be noticed. 

Suppose the ordinary binomial expansion 
for (1 -jf)" were valid for n - —1, what 

would the result have been? To find this, you 
I in the expression 
/;(/; — 1 ) (/; — 2) , , 

3 ! 


have to insert // 

I - „,v H- 


This gives 

1 " ( I) >' A H 
( 


( - 1 )( 2 ) 


3) 


2 ! 


f 


has no meaning as it stands for any value of n 
other than a positive integer, for the last teim 
is A”. If/? 1, for instance, there could never 
be a final term since it could not occur 
anywhere in a development in ascending 
powers of a. The same would be true if// 
were “1 oi -2, for there could be no term 
in X \ i.c. 1/a or a' % i.e. I/a". 

Is one to conclude then that there is no 
expression m ascending powers of a' for 
(1 + A')" if // is, say, a negative number or a 
fraction ? That there is such an expansion 
can be seen from a particular case. Proceed 
as follows : 

Mulliply 1 A by 1 I \ I x'-* t . - - . I A^ 
You easily veiify that the result is 1 -- x^^‘. 

Thus 

I x'' ' ’ 

- 1 I \ I A“ b . . . f 

1 - A 

Now if X is less than 1 in numerical value, 
irrespective of its sign, then the successive 
terms in this expression become smaller and 
smaller as /■ increases in amount. If, therefore, 
you make r indefinitely great, 1 - x^^^ gets 
as near as you like to 1, and the L.H.S. becomes, 

or tends to , * — or (I -- a') L 

1 - A 

The R.H.S. becomes an infinite scries of 
powers of a, the successive terms of which gel 
smaller and smaller. Therefore you are led 
to the conclusion that 

(I — a) ^ I + A- -f A-* A-’ -Ha* h wnhoui 

end provided a is less iban 1 in amount, apan 

from sign. 


1) ( 2) ( 

-- 1 H A ] A- I a'* 4- . • . 

which is precisely what has been found other- 
wise. It follows that the Binomial Theorem 
can certainly be used in form at least for the 
case // —1, provided a is less than 1. 

This is in fact true generally, i.e. that provided 
X IS less than 1 in value, irrespective of sign, 
then 
(1 + A)» 

_ 1 I 4 "'-"T-l’ 3 .v» + . . . 

where n may have any value, positive or 
negative. It must be noticed that only in 
the case where // is a positive whole number 
will the succession of terms come to an end. 
It would lead us beyond the scope of this 
Course to establish this theorem in its most 
general form for any value of //, but we shall 
indicate its truth for the case of // a negative 
whole number. It is required to show that 


(1 + A) •> = 1 - /lA ■+ 


flin I 1) ^.2 
21 


- J -2) + . , . . (/) 

where n is now a positive whole number. 
This has been obtained by replacing n by ~/i 
in the original binomial expression ; and, as 
has been remarked, the series of terms on the 
right run on indefinitely. 

Lei us write S{n) for this expression. We 
have to show that in certain circumstances 
which we shall state, 

S(/0 - (1 + A')-". 

Multiply each term on the R.H.S. of (i) by a, 
then 

c/ , 1 . «(//4-l) a /;(//+ 1) (//-f 2) „ 

S(/|)^ 1 -/lA- -!-...(/) 


2 ! 


3 ! 


c/ \ a , + 1) a 

vS(n) — A — nx^ 4 ^ ~ 


(lO 
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Adding (iO and (ii) we have 

(1 X)S(/f) ^ 1 — (/I ~ 1) JC + JK® 


in - I) /?(// + I) 3 
3! 


(||7) 


But the R.H.S. of (iii) is the same as that 
of (i') provided in the latter n is replaced by 
(n — J). Thus the R.H.S, of (iii) is necessarily 
represented by S(/7 — 1). Accordingly we have : 

(1 + A) S(/l) S (« — 1) (Iv) 

where n is a whole positive number. 


Proof by Induction 

We may now apply the method of proof by 
induction. That S(l) (1 + a) ' follows by 
replacing —x by x in the infinite series for 
(1 - x) ^ If we suppose that S(// -- 1) = 
(1 + A) for a particular value of //, then it 
follows from (iv) that S(//) = (I f .v) This 
establishes formula (i). 

If wc replace n by —n this means that 

/II \ii 1 . , nin \) ., 

M a)" — 1 -f NX -I- A"' 


is a valid expansion, where now n may be 
either a positive or a negative integer but a‘ 
IS restricted to take values between —1 and 1 
if /MS negative. 


Kxampic. To expand (1 I u ^ m ascending powers 
or A. Here // — -- 4 ; inserling in (v) 

5 6 , 


1 i- .v)-^ - I 4 a 


, 4 o 


4! 


3! 
- 7 


i.c - I - 4x I IOa^ - 20\-‘ -f 35 a-^ - . . . 

( J I A ) ' 


Check You must take a value of a in the range 
f 1 to - 1. Take a 0 1 for instance, then 
R H.S. 1 - 0-4 4 0 1 - 0 02 I 0 0035 - . . . . 

- ()-(iK3 


L.H.S. - - j -j, - J ,212 ' |.4Ml 


0-683 


You notice that had wc taken a larger value 
Tor A', say x = 0-5, we should have required 
to carry the terms on the R.H.S. a great deal 
further before the calculation would . have 
shown with any accuracy the value to which 
the whole series was approaching, or converf^ing. 


Example. To expand if* ascending powers 

□f X. Here you have to expand (I — a) ^ so that in 
[v) you replace a by “A and n by -2. Hence 


I 


1 + (- 2 ) (-X) + i— 




«» 1 + 2a 4- 3a“ 4- 4a‘'' 4- 


The form of the expression on the right 
has a simple structure, and the series can 
be at once written down without further 
calculation. 


The Binomial Theorem as stated in equation 
(v) is also valid when n is a fraction positive 
or negative, provided again that x lies between 
+ 1 and -“1. 

The proof of this is beyond our scope here, 
but by simple examples it will be possible to 
check Its truth. 


Example. To expand \/(l f a), that is (1 4 a)* 
in ascending powers of a you insert /i = j in equation 
(v). Thus ■ v(l 4- A) 

= (14 A)1 


. -I i.x + 


2! 


1) .. . I)(^_2) . 

T J , 


- I 4- l A 


I . 1 .J_ 

i2_2 ' 2“. 3 ! ■ 


2-* . 4 ! 


4 . . 


.... (V/) 

Again the structure of the successive terms on the 
R.H.S. IS reasonably apparciU 


Clieik. Lei A — 01, then 
V'd I) - I + ' X 01 - A X 001 + X 0 001 

- X 0 0001 + 

=-1 I 0 05 - 0 00125 -h 0 00006 - 0-000004 

.. 1 048X06 .... 

the last figure after the decimal point being doubtful. 


Actually, direct evaluation of the square 
root of M gives 1 048807 .... 

It seems, therefore, that provided the 
conditions attached to formula (v) are adhered 
to when n is not a positive integer, it may be 
validly applied. 


Arithmetical Application of the Binomial 
Theorem 

We illustrate this directly by examples. 

1. Required lo evaluate the cube root of 65 to live 
places of decimals.' You require 65^ The number 
nearcsl lo 65 which is a perfect cube is 64, i.e. 4® 
Hence you write 


(65)' = (64 4 1)' ^ (4' + D* « ^4“^l +^ 4 )] 

“ <’ + 64)' 


It is legitimate to use the binomial theorem 
for a fractional value of n only when the x is 
less than 1, and the binomial form is 1 -f x. 


You have to 


evaluate ( 1 



Accordingly 



- 1) 1 
2! 64=' 


. i(» - l )( t-2) 1 . 
3 ! 64 **“*‘ 


: 1 - A)^ 
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J ] ... 

^ 192 9 X 642 


I0_ 

162 -'64® 
and on multiplying by 4 you get 
1 1 10 


^ *' 48 ” 9216 + 10616832 


(65)^ 

The last term is of the order 10 « and is in 
fact only I in the sixth decimal place. Now 


- 0-0208333 


9216 


0 0001085 


Hence 


-■>v'65 4 03726 . . . 

2. To determine for what range of values 
of .V it is Icgilimatc to evaluate 


v) 


I 


by using 1 1 g 


VO 1 A) - v^d 

A* 

You note that if a' lies between -|-l and —I 
then : 


A/d i a) - 1 -h ix 


I 


.3 


I 3.5 


2‘.4! 

V(l - A) I 
1.3.5 


a' i 


1.3.5 7 


4*. 


- — v*' — 

2 '* 4! 2 "’ 5! 


Thus 


\^d 1 A) - N ( 

A 

13 , . 1. 1.5.7 

2 ' 5 ! 


A) 


^ ^ 2‘‘*.3 • ^ S ' * 


=; 1 4- - V® 4- “1“ 

* ^ ^ 128 ^ ■ 


It follows then that if the given function 
is to be indistinguishable in value from 

I + ^iA^ then must be negligible. The 

question asked, therefore, is not capable of 
being answered unless the degree of accuracy 
with which I + Ja^ is to represent the function 



0 

U J 

\j \ 

y 

J 

/ 




(liil 

Ffo.\a 

(ivl 

(V) 


is stated in advance. Suppose, therefore, that 
it is required to tabulate the given function 
accurately to four places after the decimal 
point. This require.s, roughly, that the term 

7 

neglected, i,e. fiS ^ ^ 

the next decimal place, i.e. a* < 0-00005. 

Thus A-^< 0-0009 

i.e. .v2<0-03 i.c. — 0-l7< a<017 

and this is well within the range for which the 
original expansions were valid. 

Check. Let .v = 01, then 

Iv'l'l - \/0-91/0 1 - (1-048806 - 0-94869)/0 1 
- 1-0012 

Also 1 + i a“ - 1 4- MO D" -- I + 0-01/8 
- 10012 

both to four figures. 

This example brings out yet another point 
to which we shall return when we are discussing 
the subject of limits. If you ask what is the 
value of 

[v'(T 4- A) - ^('1' a)]/a 

when A 0, there is no answer because division 
by 0 is not a legitimate arithmetical operation. 
However, the expression above gets nearer and 
nearer to 1 as a gets near to 0, since we know 
it to be approximately equal to 1 -f when 
A is small (but not zero). This is a particular 
case of the evaluation of a limit which is itself 
basic to an understanding of the Differential 
Calculus. 


EXERCISES 


(1) Expand (1 ~ a)*, (1 4- a)* and (J 
a.sccnding powers of a. 


(2) Expand 


{'-O' 


A*)^ in 

m ascending powers of a as 


far as a*. 

(3) From (2) determine the 5th root of 0-75 to 3 
decimal places. 



STANDARD CURVES AND GRAPHICAL 
SOLUTIONS. Fiss. 122. 123, 124. Answers to 
Exercises 1,5, and 6 in page 1263 in equations 
for standard curves and graphical solutions of 
algebraic equations. 
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(4) Expand (I + a-) ® by tbe Binomial Theorem 
and show that on multiplying the expansion by 
I 4 2 a 4- A® the result is 1. 

(5) Expand ^ [i-b + r-y in ascending powers 

of A, and verify that the same result is obtained by 
expanding (1 ^ a“) ^ 

why is this so ? 

(6) Show that(l 

Hence show that if x does not lie m the range - 1 
to +1, then 

A _ , 1 , \ 1 \ 

K I J “ A A® 

(7) Determine V26 to 3 decimal places. 
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(8) Find for what range of x it is legitimate to use 
2x* 

2 to calculate the value of ^VCI t a*) 4- 

“v'tl “ A^) to four decimal places. 

Answers to Exercises in Lesson 23 

(1) See Fig. 122 

(2) A - 419, A - - 119 

f3) Minimum value is 23 when a — 

(5) See Fig, 123 (i— v) 

(6) See Fig. 124 (i and li) 

(7) (i) 2 84 (II) 2 41, - 115, 3-58 

(8) 2‘2, more accurately 21 75 


LESSON 25 

Elementary Statistics 


W HEN it is stated that a town A has more 
sunshine than a town B U is not meant 
that on every day of the year A is 
sunnier than B. If it is said that the boys or 
girls in one class arc older than those in another 
It is not meant that every individual in the 
one is older than every individual in the other. 
In both cases something is being slated about 
the group ; in the one case reference is to the 
total amount of sunshine or the avmvgc amount 
of sunshine in these towns, and in the other 
case to the total ages or perhaps simply the 
average age of the class of boys or girls. It 
will be explained here what the average really 
means, why it is used at all, and how much 
meaning it has. 

These illustrations have been mentioned in 
order to bring out the fact that while in ordinary 
arithmetic one deals with things described by 
a single number, in the field of statistics one is 
concerned with measurements about a group, 
and therefore one has to deal with a group of 
numbers. In the case of a class of children, 
if you wish to consider the “ age ” of the class, 
you have to take into account the ages of all 
ihe members of the class. 

ITie Average of a Set of Numbers 

Suppose a class of ten boys shows the 
following ages, in years : 

9, 12. 10. 9, n, 10, 12, 11. 10, 12 

The sum total of the ages is 106. There 
are in all 10 boys in the class. The average 
age is 106/10 - 10*6 years. 

Notice that the average of a set of numbers 
IS not a number of the set. Thus there is nothing 
absurd in saying, for example, that the average 
number of children in a family is L6 ; it is 


not asserted that most families have 1 *6 children, 
but that the expected total number of children 
in, say, 10 families is 16. 

More generally, if 

fll, a>i, fla On 

be>i numbers, ihc mean or averafte value is defined as 
(a, 4 - + 03 I ... -\-an )/«. 

The average of a set is usually written by 
placing a hori/onlal bar above the typical 
letter. For Instance in this case the above 
value would be written as a. 

Is the average of a set of numbers a good 
and sufficient description of that set ? 

The first point to notice about an average 
is that it lies more or less centrally in the set. 
If you have two numbers, for instance 20 and 
30, the average is J(-0 + 30) ^ 25, which lies 
exactly midway between 20 and 30. If you 
have three numbers, say II, 12, 16, the average 
is 13, which more or less lies centrally within 
the set of numbers. 

Deviation 

The deviations of a set of numbers, say 

Aj, Ag from their mean or average arc 

defined as the differences of each number of 
the set from the mean value of the set, i.e. a. 
Thus 

A (A| 4" A, 4- . . . 4- A„)/#1 if) 

and the successive deviations are 

Ai — A, Aj - A, . An — {H) 

We shall now show that the value of x is 
such that the sum of the differences of all the 
numbers above it from the average is equal to 
the sum of the differences of all the numbers 
below it. 
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Example. 4, 6, 9, 9, 8, (\ 4, 5, 5, 4 . 

Average 

(4 f 6 I 9 4 9 -I 8 I 6 r 4 ! 5 f 5 + 4)/IO - 6 

Deviations from the average ■ 

4 - 6 - 2. 6 6 0, 9 - 6 - .1, 9-6 - 3. 

8 - 6 2, 6 - 6 0, 4 6 - 2. 5 - 6 - 1, 

5 - 6 - - t. 4 - 6 - - 2 

The sum of the positive deviations is 3 f 3 -f- 2 - 8. 

The sum of ihc negative deviations is - 2 — 2 — I 

- 1 2 - - 8 . 

It IS thtTef'orc in this sense that we say 
that the average lies centrally among a set of 
numbers. 

Because of this it will very frequently be 
possible to refer to a set of experimental 
measurements of the same physical phenomenon 
by the average value obtained. For example, 
when you say that under certain circumstances 
the speed of sound is 1,190 ft. per sec., you 
mean that a number of measurements have 
been taken to obtain this result. 

These differ from each other since the 
circumstances associated with each reading 
vary from one occasion to the next. Thus 
the measurements may range from 1,200 ft. 
per sec. to 1,180 It. per sec. The value 1,190 
is found by taking the average or mean of all 
the readings, and the deviations from the 
average are thought of as the experimental 
errors. 

Can one say that the average is a sufficient 
description of a group of numbers ? Take a 
simple case : 

The average of 10 and 90 is 50. 

The average ol 49 and 51 is 50. 

Here arc two pairs of numbers that differ 
very much from one another. The first pair 
has a /Y/A/gc of 80, viz. 90 10, the second 

a range of 2, viz. 51 -- 49, and yet they have 
the same average. 

How are you to bring out this spread of the 
numbers ? The average itself docs not succeed 
in doing so. You could, of course, besides the 
average, take the range, i.c, the difference 
between the largest and the smallest of the set, 
but even that is not .satisfactory. For example, 
consider the two sets 

(i) 10, 10, 10, J O, 1-4, 1-4, 1-4. 1-4 

Average 1-2 
Range 0-4 

(d) 10, 1-2, 1 2. 1-2, 1-2, 1-2, 1-2, 1'4 

Average 1-2 
Range 0 4 

Here are two sets that differ very definitely 
in character, although they have the same 
average and the .same range. In the first 
case the numbers occur at the two extremes, 
in the second case they are mainly bunched 
about the average. If they were intended to be 
readings of the same physical effect, you could 


not avoid saying that the second set is better 
since most of the readings actually coincide 
with the average. 

The point to bear in mind is that you are 
trying to find a method of describing the 
collection or group of numbers. The average 
IS valuable but it is not sufficient. The range 
may also be valuable but it may be misleading. 
We return therefore to the deviations from the 
average. In these cases they are 

(I) -0-2. 0 2, 0-2, -0 2, 0-2. 0-2, 0 2, 0-2 

(II) - 0 2. 0, 0, 0, 0, 0, 0, 0-2 

Although the sum of the deviations is zero 
in both cases, the actual numbers are larger 
in the first ca.se than in the second case. What 
you require is an over-all measure of the size 
of these deviations irre.spcctive of their sign, for 
these arc assuredly associated with their spread 
and the way in which the numbers are heaped 
up at the ends of the range in the first case, 
and at the middle of the range in the second 
case. For this purpose, therefore, we define 
a new quantity, the variance, which is the 
average value of the squares of the deviations. 
An equivalent and equally useful measure of 
the spread is afforded by the standard deviation, 
which is just the square root of the variance. 
You write a (Greek si^ma) for the standard 
deviation, so the variance is a-. 

For example, in the above two cases the 
squares of the deviations arc 
(I) 0 04, 0 04, 0 04, 0 04, 0 04, 0 04, 0 ()4, 0 04 

(li) 0 04, 0, 0. 0, 0, 0, 0, 0 04 

The average value of these numbers in each 
case IS 

(I) 0 04 (II) 0 01 

The standard deviation is the square root ol 
these numbers. Thus 

(i) r; . 0-2 (ii) O - 01 

Thus Ihe standard deviation in the first case 
is twice that in the second, corresponding to 
the fact that in the first case the numbers were 
heaped up at the ends of the range, and in the 
second case they were crowded together in 
the centre. 

Generally, therefore, if x-j, .v.,, . . . x,, is 
a set of n numbers whose average is Jc, then 
the squares of their deviations from the average 
is 

(.\, — (A^a “ . . . (Jf/i - 

The average value of these numbers is 

I, “*■ + ... 4 (ji:« — .?)®J 

and this is the variance. Thus 

== ■ - .v)“ 4' . . . 4- (xn - JP)“] 

.... (m) 

Suppose you had not taken the average 
value X from which to measure the deviations, 
but another number, say M. You would not 
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have found a but a corresponding value, say S. 
Let us examine S. 

S' -• J [{X, ~ M)» + (*. - M)» + (^„ - M)»] 

^ [u, + .... i f- M)*] 

- - [<•*! - -f)” + 2(-f - M) (x, - \) ^ (.V M)» 

n *- 

+ (x, Jcf + 2(.r - M) (a 2 - -v) -f iJc - M)* 

+ 

4 {Xr, - ,v)“ I 2(x M)(.v2 S) -I {X - M)-*] 

Now, the sum of the first terms in each row is 
the sum of the squares required for the 
calculation of a‘L 

Again, every second term in each row has a 
iketor 2i\ - M). Jf you add all these second 
terms, therefore, you would have 2 (a' — M) 
multiplied by 

(Ai - a ) \ (A'a - \) f * . . . (a„ - a) 

^ A'l 4 Aa f Xn ~ nx 

— n\ - n.\ — 0 

It follows that the sum of the second terms 
contributes nothing to 

tvery third term is the same, \i7. (a - M)''. 
Thus 

* 1 fia’ ^ fi( \ M)“l 

r S’* -f (V M)- 01 cT'* S* - (v M)** i/y) 

This shows at once that if you lake the wrong 
mean, the value of S’-^ found in this way would 
always be greater than the actual standard 
deviation. When M is chosen to be the mean, 
however, reaches its least value, viz., 
Stated otherwise, the sum of the squares of 
the deviations is a minimum when the numbei 
from which the deviations arc measured is 
chosen equal to the mean of the readings. This, 
then, IS the property that links together the two 
characteristic numbers chosen, on other grounds, 
to represent the group. 

The relation (iv) provides a convenient 
method of evaluating the standard deviation 
in most cases. For a set of numbers docs not in 
general give a round or simple value for the 
average, so that if you use the direct definition 
of <T given by (iii), the calculation of a may 
be very heavy. If you use (iv), and calculate 
S from a false but convenient “ mean,” M. 
the labour is enormously reduced. 

Kxumple. To find the mean and ihc standard 
deviation of the following set of numbers : 

10, 9, II, 14, 12. 12, 9, 10. 

Average — x 

■= 5 [10 + 9 + II + 14 + 12 + 12 + 9 + t0| 

O 

= 1 X 87 loj 

8 8 

Instead of the true mean 10-875, let us choose 10 
a false mean* Then the deviations are 

a ’-I. I. 4. 2, 2, -1. 0 
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Thus 

S* = g lO" + 1 * -I l» + 41 + 2 * + 2 ! + ^ 0 “) 

- 

(,o’ 

lt>7 , ^ 

rr '-e o ^ 1‘6J5 
64 


49 

64 


Had you obtained each deviation from the 
true mean, viz. 10^ i()'875, every term would 

have involved decimals, and the calculation 
of their squares would have been much more 
laborious. 


Studying the Frequency 

The two measures chosen to represent a 
group of numbers suffice to describe certain 
aspects. In themselves they do not give a 
picture of a set of* readings as a ^roup. This 
can best be seen by drawing a frequency 
diagram. Here is a particular example. 

Here are the marks of 16 candidates for an 
examination : 

18, 24, 24, 2.S. 34, 45, 50, 54, 54. 55, 56. 70, 75, 77, 
78, 88. 

You divide them into equal ranges of marks, 
say, those that fall between 1-20, 21 40, 41-60, 
61 80, 81-100. 

Hence you have the following table. 


Mnrk 

Range 

1-20 

21-40 

41-60 

61 80 

81-100 

Marks 

IK 

24, 24 

45. 50 

70, 75 

88 



25, 34 

54, 54 

77, 78 





55, 56 



Number of 






Candidalcs in 

1 

4 

6 

4 

1 

each range 







By this means you have classified the 
candidates into five groups, the numbers 
I, 4, 6, 4, 1 telling how many of the candidates 
fall into each group. These numbers there- 
fore are called the frequencies. 

To illustrate this by a diagram, proceed as 
m Fig. 125. 

The horizontal axis is divided up into the 
equal ranges, and at the centre of each range 
a perpendicular line is erected equal in length 
10 the frequency of the occurrence of candidates 
in that range. 

When a horizontal line is drawn across the 
range at the top of each ordinate, the block 
diagram so obtained is called a histottram. 

The average mark is then estimated by 
multiplying the central value of each range by 
the number falling in this range and dividing by 
the total number of candidates. This is equiva- 
lent to assuming that all the candidates that fall 
in that range have the same mark. While, 
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therefore, the method gives a picture of the 
performance of the whole group, it docs so at the 
expense of slurring over the individual perform- 
ances of the candidates. 

The mid-values of the ranges are 
lOiS, MU, 504, 704, m 
These have to be multiplied by 
I, 4, 6, 4. 1 

respectively, the results added, and divided by 16. 
Thus, Average 

I X 104 I 4 \ 50i f- 6 ^ 504 I 4 x 704 f < ^ 90i 

- - - 

' IIOJ -I 122 -t -101 + 282 I van 
16 

■ 50*5 

The standard deviation can be calculated 
directly by taking this average, thus avoiding 
the occurrence of fractions. 


which 4 candidates fall. You take 2 of these* 
therefore, as falling within the band ±0 about 
the average. In addition, 6 fall in the range 
41-60 and for the same reason as before you 
must add 2 from the range 61-80, since 70*5 
falls midway. Thus altogether 2 + 6 + 2 10 

candidates fall within the band rb about the 
average —or a proportion of 10/16 of the total. 
Thus for this set of candidates 62*5 per cent, of 
the candidates fall in the range i-.tr. If in this 
type of examination this batch of 16 candidates 
is typical, you have now a measure of what to 
expect in future cases. 

in fact, by keeping a record of the perform- 
ances of candidates in (he past you can draw 
a histogram and obtain a measure a and an 
average. You can state what proportion is to 
be expected to fall within the range .4 for 
future batches and hence can determine whether 
such a batch is a normal collection or not. 


6 

5 

4 

F^u^nty 

3 

2 

I 


1 I • • 

! \ I I I 

20 ■*10 60 80 100 
Marks 


FRKOl'KNCY DIAGRAM. FIk. 125. This 
histogram shows the mean anti standard deviation 
for the murks obtained by sixteen candidates. 


Deviations from the mean and the frequencies 
with which they occur are as follows. 


Deviations 
from mean 

10-5 50 5 

- 40 

30-5 - 50 5 
-20 

0 

II 

Frequencies 

1 

4 

6 

Deviations 
from mean 

i 7l)‘5 -50-5 
- 20 

90 5 .50 5 

- 40 


Frequencies 

4 

1 



Hence 

I (40)=^ 4 4(20)2 I 6(0)2 I 4 y (20)2 | ^ (40)S' 

“r6 

1600 4 1600 I 1600 1 1600 

"^16 " 

400 Hence « = 20. 

In what sense can one now say that o — 20 
gives a measure of the spread or dispersion of 
the marks about the mean, i.e. 50-5 ? Let us 
reply by asking a counter-question. How many 
candidates fall within a range of ( d ) 20 of the 
average ? This ranges from 50 5 — 20 30 5 
to 50*5 4- 20 — 70’ 5. The number 30-5 falls 
exactly midway in the interval 21-40 within 


Application to Engineering 

This method of analysis is of great importance 
in relation to standardised engineering pro- 
duction. In place of candidates and their 
marks you have engineering material that is 
being produced to standardised size. For a 
whole variety of reasons the individual items 
differ slightly among themselves. The average 
should be the specified size if the system is 
working correctly and stably. The value of o 
can be calculated from the material which has 
been produced in the past or estimated from 
samples. Later batches can then be tested to 
determine whether they are consistent with this. 
It is not our purpose here to enter into this 
field of engineering statistics which goes by the 
name of Quality Control, as it has now become 
a separate field of study and of engineering 
practice. It must suffice to give this indication 
of the lines along which the analysis would 
proceed. 


EXERCISRS 

(1) Find the mean of each of the two following 
sets of numbers : 

( 1 ) 4-2, 4’6, 5-9, 7-3. 8-5 

(ii) 4-2, 4-6 (twice), 5-9, 7-3 (five times), 8-5 (eight 
times). Explain why the mean of (ii) is much larger 
than the mean of ( 1 ). 

(2) 30 engines were examined for defects, with the 
following results : 

1 engine had 0 defect. 

4 engines had I defect. 

10 engines had 2 defects. 

8 engines had 3 defects. 

5 engines had 4 defects. 

2 engines had 5 defects. 

( 1 ) How many defects were there in all ? 

(ii) What was the average number of defects per 
engine ? 
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( \) The lengths of 30 rods are given in inches as 

>)llows : 
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2S 

18 

24 

27 

20 

17 

23 

13 

16 

29 

24 

23 

25 

22 

20 

19 

25 

25 

23 

24 

21 


34 

26 

25 


26 

11 

26 


19 

24 

24 


Find the average length of rod. 
ments in the ranges 10 — 15, 15- 


Qroiip the mea&ure- 
20. 20 -25, 25-- 30, 


usine° 1™' variance may be obtained by 

mwL of 12 17 ? 14 ’' '‘*''“'“*■"8 H in turn from false 
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30-35 inches, and draw the histogram. 

(4) The ages (in years) of a group of 6 hoys are 
12, 16, 14, 17, 15, 16. Find the mean and variance of 
their ages directly. Calculate the average of the squares 
of the deviations of each age from 12, 13, 14. 16, 17 
in turn and show that the average of these squared 
deviations in each case i.s greater than that taken from 
the mean. 


(1) (i) I - lx 

4 

(li) 1 + [x 
4 

(lii) I - 

4 

(2) I — ^ *- x'i - t: 

' lO' 50 ' 500^ 

(3) 0-944 (7) 5 099 (8) -0-39 


77 


32^ 

128 

204H 

' X- - 

32' 


77 

' 128" - 

2()4'8^' 



77 

32^ 

- 

128 

2048' 


t* - 


4- 




33 

2o;ood'" 

x-,0-39 


LESSON 26 


The Trigonometry of the Triangle 


W E now propo.se to link up the subjects of 
geometry and trigonometry much more 
closely. It is true that we defined the 
trigonometrical ratios by reference to a right- 
angled triangle, but we will now obtain relations 
between the sides and angles of any triangle. 

It is convenient to adopt a standard 
notation when dealing with this part of the 
work. We denote the magnitude of the 
angles of any triangle ABC by the letters 
A, B, and C, and the lengths of the sides 
opposite to these angles by a, h, c respec- 
tively. The radius of the inscribed circle 
of the triangle ABC is represented by r, 
while R denotes the radius of the circum- 
scribed circle of the triangle ABC. The 
area of this triangle is conveniently repre- 
sented by the symbol A. 

The Sine Rule 

The sine rule states that for anv triangle 
ABC, 

sin A sin B sin C 
Consider Fig. 126 (a). Here we have drawn 
any triangle ABC and constructed a per- 
pendicular AD on to the side BC. Since this 
perpendicular might fall on the base BC 
produced we must consider whether this fact 
will affect our proof. Thus we need to consider 
the two possible cases which may arise, in- 
dicated by Figs. 126 (a) and (b). In (a) it is 
clear that since both ADC and ADB are 
right-angled triangles, then AD ^ c sin B or 
alternatively, b sin C. In (b), from the triangle 
ABD, AD ™ c sin B as before, but a difference 
apparently occurs in the triangle ADC. Here 
AD = sin AACD = b sin (180" - C), but 
since sin (180" — C) = sin C we have exactly 
the same relation in both cases, namely 
6 sin C r sin B 

i c b c 

B sin C 


Similarly, we may draw perpendiculars from 
either of the two other vertices, when cither case 
(a) or case (b) must apply, so that we obtain a 
general relation, true of all triangles, that 

fl _ 6 (• 

sin A sin 13 sin C 





(a) 


F#9.I27 


Figs. 126 (a) and (b). The sine rule applied to any 
triangle ABC. Figs. 127 (a) and (b) demon- 
strate that cither of the ratios a/sin A^^b/sin 
B^c/sin C is equal to 2R (radius of the circum- 
scribed circle of the triangle ABC). 

To prove that either of these ratios is equal to 
2R, consider Figs. 127 (a) and (b). We have 
drawn two triangles ABC, together with their 
circumscribed circles, the difference in the two 
cases being that in (b) ABC lies wholly in a 
semicircle. In each case join B to the centre 
of the circle, and produce to meet the cir- 
cumference in A'. Join CA'. We now need 
to use some of the geometrical facts obtained 
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m Lesson 6 ; first, that the angle in a semicircle 
is a right angle. Thus in each case 

a A B co«5 /.A BC 

i.e. “ 2R cos /,A'BC (/) 

.Since A'B is a diameter of the circumscribed 
circle. Secondly^ in both cases Z.BA'C - 
90'’ — /_A'BC, i.c. cos /,A'BC ^ sin /.BAX’. 
Considering (a) only, the angle BA'C - A 
since by a geometrical theorem the angles in 
the same segment of a circle, standing on the 
same chord, are equal. Thus as regards 
Fig, 127 (a), relation (i) becomes 
a -= 2R sin / BA'C 
- 2R sin A. 

For Fig. 127(b), /BAX fi.e. A ') = 180' - A. 
since the opposite angles of a cyclic quadrilateral 
together add up to 180 , and therefore in this 
case relation (i) becomes 

a - 2R sin (I8(r - A) 

But since 

sin (180“ A) ^ sin A 
we have also in this case that 
a ~ 2R sin A 
so that in all cases 

- 2R 

sm A 

There is another important theorem which 
has no particular name but states that there 
arc three relations between the sides and 
angles of any triangle of the form 
a — h cos C { c cos B. 

This can be proved by again considering 
Figs. 126 (a) and (b). 

For (a) 

a = BD ! CD 

c cos B + /) cos C 

and for (b), 

a - BD CD 

~ < cos B - cos / ACD 
( cos B h cos ( 1 80" — c) 
c cos H -f- h cos C 
because cos (180" — C) - cos C 

By drawing perpendiculars from the other 
two vertices we obtain the other two relations 
of this type, which are 

b = a cos C c cos A 
and c ^ a cos B 4- cos A 


The Cosine Rule 

The cosine rule is the name given to three 
relations of the form 


=» -I- — lab cos C 


which may be proved by the application of 
the Theorem of Pythagoras. Refer again to 
Figs. 126 (a) and (b), and let AD be denoted 
by p and CD by jc. Then, for (a). 


- AD=^ + BD** 

1 la - A')® 

— lax -h 

«!- - lax . . 


00 


because + x* =» 6**, Now a =» 6 cos C. 


so that (ii) becomes 

= b» f a® 2ah cos C 

For the case where C is obtuse, Fig. 126 (b), 
wc have 

=-/;“ + (fl 4- a)“ 

h 4- lax 4' 

=- />“ 4- 4- lax (Hi) 

as before ; but here 

X — cos / ACD 
i.e. X -- h cos (180' — C) 

^ —h cos C, so that (iii) becomes 
^ -f rt'-s _ 2ah cos C ... (iv) 

proving the result generally. The two other 
relations of this type are 

— h‘^ c'^ — Ihr cos A 

and f — lac cos B 

and it should be noticed that they provide the 
means of obtaining the cosine of each of the 
angles of any triangle in terms of the sides only, 
for (iv) may be written 

cos C ^ (!') 

2 ah 

Kx-ample. Find ihc largest angle of the inanglc 
whose sides arc 6, 7, 8 ins. 

'I'he largest angle is that opposite the longest side i 
in this case it is the angle opposite to the side of 
length 8 ins. Thus 

8“ - - ()" I 7“ • 2. 6. 7 cos C 
(if we take c =- 8), so that, re-arranging, 


... U. I 
_ 21 1 
M4 ■' 4 

and, from (ablcs, 

C - 75" 51' 

Example. Prove that in any triangle ABC. if m 
represents the median drawn from A on to BC, then 

^ 7/.-J 4- 'J.H _ /j‘<! 


A 



Fig. 129. Radius of inscribed circle of triangle ABC. 


In Fig. 128 ABC is the triangle and AM 
the median. Let /.AMB = so that applying 
the cosine rule to the triangle AMB, 

C** • /n- 4- ~ — 2 . m . ? cos 0 (W) 

4 2 
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\ho, by applying the cosine rule to the triangle 
AMC, we obtain 


6* 


/7I* -h ' 


m cos (1 80“ — 0) 


+ V +2 . 


. m cos 0 


(V//) 


Adding relations (vi) and (vii), 

6* + c® — Irtt^ -f' 
i.c. 4m« - 26^ + 2r^ - 

This is best remembered as 

AB“ 4 AO - 2AM» I 2BM^ 

The cosine rule has enabled us to write the 
cosine of any angle of a triangle in terms of 
the sides alone, and therefore, using the funda- 
mental identity sin® A -f cos® A - 1, we may 
obtain an expression for the sine of any angle 
of a triangle in terms of the sides only. Thus 

I c‘ - a- 

CO. A - 
therefoic 

sin“ A - 1 — cos- A 


^ 1 


h f ® _a' Y 
\ '2bT~ J 


We can simplify the expression on the R.H.S. 
by noticing that It is the dift'crcnce of two 
squares, and so we may write 

/ Ir ^ - (r\( ! f'-® - a'i\ 

(' » v,r- )V 2 hr- ) 


sin® A 


1 


- I + <" - (2/jc - /)® - c-' 1 a®) 

by putting each term on the R.H.S. over its 
common denominator. Wc may further simplify 
the R.H.S. thus : 


sin® A 
I 

4/;® 


„(/)® \-Vh- \ c® - «®) («® - 2hi I t®)) 


1 

4/)®£® 


[{b 1 if c/®J fa® - {b ()®1, 


and now each factor on the R.H.S. is itself the 
difference of two squares, i.e. 

1 


sin® A 


4ft®£ 


Ah ^ c \ a) {h I- c 


— a) X 

(fl - h 4- O {a ] h c) . . (i7//) 

Thc.se factors on the R.H.S. are of common 
occurrence in work qf this nature and it is 
convenient to write 2.s “ a H h I f. The 
R.H.S. may then be written much more simply 
in terms of a', the semi-perimeter, for 
h c — a ^ h 4 c a - 2a, i.c. 23 - 
similarly a - h + ( ^ a ^ b \ c — lb - 2s — 2b 

end so (viii) may be written 


sin® A 


27V-a2j . (25 - 2a) (2v - 2b) (25 - 2f) 


“ ■' (•> - - *) 


I.e. 


sin A 


» ^ y/is (.s - a) is - b) (s - r)) . - (i» 


Refer again to Figs. 126 (a) and (b). In 
both cases the area of the triangle ABC 
i AD. BC, and since AD was shown to be equal 
to b sin C in both ca.scs, and BC ™ a, we have 

A = . b sin C 

By analogy with relation (ix) 

sin C ^ V (a (.V ~ a] b) l\ - rj) 

and therefore the area of the triangle ABC is 
given by 

A hib . sin C 

- V (5 (3 a) (3 h) (v ■ t )) (.V) 

From this relation you can obtain the area 
of any triangle, knowing the lengths of the 
three sides. 

Radius of Inscribed Circle of a Triangle 

Let ABC (Fig. 129) be any triangle and 
D, L, F the points where the inscribed circle 
touches the sides. Join A, B, and C to 1, the 
centre of the inscribed circle. Then ID -- 
II’ IF r and each of these radii is per- 
pendicular to the sides of the triangle, so that 

area A ABC iircu A AIB urea A BIC 4- area 

A CIA 

- h AB i U BC 4 . AC 

- A/ (AB 4 BC 4 AC) 
b (a 1 b I <) 

. 23 

-- rs 

so that rs 

A 

or r 

s 

Summarising, wc have the following group of 
formulae for any triangle : 

* - '■ - 2R 

Sin A sin B sin C 

A ~ ih( sin A ’ \ca sin B 

\ab sin C - V 3 (3 -- a) {s h) (3 - c) 

a' /;® 4 - f® -- 2hc cos A 

b- c® f fl® - 2ca cos B 

f J =:^ f h- - lab cos C 

The “ Half-Angle ” Formulae 

From the same diagram (Fig. 129) wc obtain 
an important relation concerning tan JA. 
The triangles AIF, AIE are congruent since 
AF = AE (tangents from an external point to 
a circle arc equal) so that 
aFAI = iA . 

Thus Ian (A ixi) 

and we can obtain AF in terms of s. From 
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the geometrical theorem just quoted, AE — AF, 
CE CD, BF BD and therefore 

2 s a { h \- ( 

- a I (Cl. i M) t (BF j AD. 

- a + CF I DP < 2Ar 

- a I Cn i HO 4 2AF 

- 2a -t 2AF 
i.c. AF .V fl 

so that (ii) becomes 

lan M — — - — 

j ■■ fl 

and since 


lan JA 


wc have 


(x/f) 


a) 

^ V v(\ - a) l\ - h) (s r) 

s(s Cl) 

^ /(a tj 

V Af-v a) 

From this relation for lan JA can be deduced 
ihe corresponding relations for cos JA and 
sin JA. 

Now sec"^ JA 
scc^ i A 


1 1 

tan* JA 


\ 1 

(V- ft) (.s 

- 0 


■ s(A - 

a) 


a) i (V 

ft) ( V f) 


S(.S 

(i) 

2.S* 

- SCI ,sft 

.sc 1 he 


Ms 

Cl) ' 

3s* 

s((i 1 ft 

1 c) -I he 


4s 

a) ^ 

2.S* 

s . 2.S -1 

he 


4 s rt) 


he 


s(.s 

(i) 



or 


cos^ JA 


cos A A 


I 

scc*-^ JA 
>(' a) 
hi 

P-O) 


\/ hi 

Also, since lan J A , v 

cos J A 

wc have sin JA cos JA . lan JA 

/(N h) (^ - r) 


_ /.s(\ - a). /(n 

V V - ct) 

- v'*- 


_/’) 'liJ 
he 


In each case there are corresponding expressions 
for the sine, cosine, and tangent of }B and }C. 


EXERCISES 

(J) Find ihc angles’ A and B and the side c of the 
triangle for which a 3", b - 5^ C — 60'’. 

(1) Show ihal there arc two triangles having ft — 3, 
c — 4. B - 40“ and find the angle A in each case. * 

(3) Show that there is no triangle with ft “= 5, 
e - 20. B - 40“. 

(4) In a triangle sin® C sin* A + sin* B. Prove 
that the triangle is right-angled. 

(5) jr i is the length of a diagonal of a parallelogram 
which makes angles A, B with the sides, show that 
the lengths of the sides are I sin A/$in (A i B) and 
/ sin D/sin (A \ B). 

(6) Given t - 10, ^ 12, B — 35“, find the length 

of the median which bisects BC. 


(7) In a triangle ABC prove that 


lan 


B - C 


b e , A 
ft H c 2 


(8) The lengths of the sides of a cyclic quadrilateral 
are repicsented by a, ft, c, d and the angle between 
a and ft is fK Draw the diagonal opposite to U and 
express its length by applying the cosine rule to each 
of the triangles so formed. From tlicse two expressions 
prove that 

fl* I ft* d* 

cos 0 - a T ” 77 — 

2 (ah h ed) 


(9) In a triangle a ^ 13, ft 14, r - 15 ft. Find 
R, r, A. 


(10) A tower, of height T, standing on a hill sloping 
at an inclination m to the hori/onlal, Ihiows a shadow 
of length S directly downhill. Show that the inclination 
ft of the sun's rays to the hillside is given by 

S 

cot ft — lan a f ,7.--- 

r cos ftt 

If T - 100 ft., nc - 10" and S 120 ft , determine ft. 


(1 1) Prove that in any triangle 
(i) 4 R* t-sin* A sin* B I sin* C) 

- - fl* i ft* -I 

(li) a cos A i ft cos B 4 r cos C 
— R (sm 2A 4 sin 2B j sm 2C). 


Answfrs to Fxfrcisfs in Lesson 25 

(1) (i) 61 (ii) 7-28 

The greater frequency of the larger numbers in (ii) 
increases the mean, compared with (1). 

(2) (i) 78 (11) 2-6 

(3) Mean -- 22 7 ins., frequencies are 2, 6, 13, 8, I. 

(4) Mean - 15 years, a* ^ 2^ 

S* (from 12) 111 

S* (from 13) — S* (from 17) — 68 
S* (from 14) - S* (from 16) - 3i 


LESSON 27 


The Calculus: Speed, Acceleration, 
and Rate of Growth 


T he work already done now provides us 
with the trunk from which emerges a 
new and most important branch of 
mathematics — the Calculus. This is concerned 
with rates of change, and is basic in applied 
mathematics. Here, for example, are some 
typical illustrations : 


At what rate docs the level of water fall in a tank 
if a tap is opened at its lowest point ? Notice that the 
rate of How through the tup will depend on the height 
of water in the tank, and vice versa. 

At what rate will the speed of a truck increase if it 
runs freely down a given gradient under gravity and 
against friction only ? At what rate will the gas in 
a cylinder diminish in volume if the pressure on the 
piston is itself increased at a given rate ? At what 
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rate will a block of ice melt if heat is supplied to it at 
a given rate ? At what rate will a bomb increase in 
Speed if dropped from a given height ? 

Rates of Change 

It will be seen at once that rate of change is 
a fundamental concept in mathematics. Here 
is a simple example. 

Suppose the side of a uniformly expanding 
cube at any moment is x inches. Its volume 
is then V == cub. in. What is the rate of 
change of volume ? 

Suppose X increases from x to x -f h. Then 
the volume will increase from .r** to {x 4 h)^. 
The symbol ^ (Greek delta) stands for the 
words small change in\ so 8V means not S x V, 
but “ small change in volume.” Hence in the 
cube : 

av - {x 4 /i)’ “ - 1 - Vi^x 4 - h^. 

The rate at which V is changing with increase 
h in length of side, will be the ratio of SV to h. 
Thus : 

SV 

-- 3^“ -1 Zhx -f Ir 
h 

The R.H.S. gets closer and closer to as h 
gets smaller and smaller. Wc say that it tetuh 
to 3jr“ as h tends to 0 and wiile this 
hm (3 .y2 4 3//V 4 V) - 3a- 

We then define the rate of change of V as 

av 

lim Notice that the rate of change of 

h 

/i— ►O 

volume depends on the length of the side 
of the cube (at the instant of time when 
the rate of change is being measured), although 
the sides arc expanding uniformly with time. 
Thus the rate of change of V - x^ with x is 
For example, a cube of side 100 in. has 
a volume of 10® = 1,000,000 cub, in. and at 
that stage it will increase in volume by 3 x 100® 
- 30,000 cub. in. per inch increase in x, a side. 
If av stands for a small change in V, you 
can replace h by ajc, a small change in x. 

Now consider this more generally. Suppose 
y — Ajr“, where A and n are any numbers. 
You inquire at what rate y will change with x. 
From what v/c have just done it is clear thai 
a small change in y, viz, Sy^ will be produced 
by a small change 8x in x, where 

8y ^ AU 4 6a)" - Aa“. 

Now 

ix -h 8 a)" a” + nA""'6A 

+ (S^,» + . . . 

SO that 

hy - A/I A-"-' Sx + • 

O. 

» A/.:r«-‘ + . . . 

6a Z!^ 


On the right, as all the terms except 

5v 


the first also tend to 0, so that 

You write for lim so that 
dx 6.V 


8x 


‘ A/iJC" 


if y — Ay" ihcn 


6A-I.0 

liv 


dy 


dx 


Ah a"*^* 


is called the derivative or the differential 

coefficient of y with respect to x, and measures 
the rate of change of v with x at the position x. 

Note that when « - 3 this verifies the result 
already obtained. 

The student is advised to study the foregoing 
definitions very Csirefiilly. He should particularly 
remark (i) that there is no question of 

“ evaluating ” ? ; what is evaluated is the 

limit of the expression for as 8 a tends to 

Sa' 

0 ; (ii) that it is the svmhols 8v, 8 a, 

8a dx 

which are curious, not the ideas they represent ; 

thus is the limiting form of and is not 
dx Sa 

some mysterious dy divided by an equally 
mysterious dx. 


Exampks. Tlic ililTcrcntial coetlicicnis of 

A 


X, xK 5, arc 

4>'», 7v*, - 1. 0 

v“, A^ 3 yI 

If a function is composed of the sum of a 
series of separate terms, then the whole function 
will increase as a result of the sum of the 
increases in the separate terms. It follows 
that the derivative of such a function will b^' 
the sum of the derivatives of each of the 
separate terms. Thus, for example, 

if V A 1 Ba + Cy® 4 Da® 

d\> 


then 


dx 


- D 4 2Ca + 3 Dy® 


You can express the rule for differentiating 
a sum by writing 

m -e .1 dy di4 dv 

d y u 4 then ^ i — 


Similarly, 


and 


d.\ dx 


dx ■ 


if y “ uv, then 


ify 


then 


dy 

dx 

dy 


dv . du 
" dx + '' dx ■ 


dx 

Examples. Let r xHx 4 3). 

. 1 + 2x (Ji + 3) =" -t- 3. 

dx 

checked by using rule (i). 


du _ ^ 
dx ^*d \ 


ii) 

Hi) 

(id) 


Let y 


By rule (ii), 
This can be 

A*. 1 - (1 4 A). 2 a 


By rule (iii), 

Y* dx X * 

^ - -- — !- This again can be 

A* A® A® 


checked by using rule (i) 
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Consider the function 


an infinite series of terms. We shall assume 
that for every value of x this function has a 
definite value and that the derivative of the 
function is obtained by differential mg term by 
term ; thus 



which is the original function. Thus in this 
case the function increases at a rate equal to 
Its own value. It is called the Exponential 
Function. It can be shown that the series given 
above cun be represented in the form where 
e is the number 2 718 . . . approximately. 
Hence the rate of change of is A function 
of this type applies to any population whose 
rate of growth is proportional to its size, a 
feature of many forms of propagation at the 
animal and vegetable level. For a similar 
argument to that above shows that if >• -= e"^ 

then - ae'^\ so that the rate of growth of v is 
dx 

proportional to v. It occurs also in cases of 
mechanical instability in which a disturbance 
increases at a rate proportional to its own size. 
Interest on capital continuously accumulating 
wdl also increase according to such a law. 

Now consider a lluctualing function such 
as that given by v A sin nx. Can one 
discover the rate at which this changes with x ? 
If X increases to x F ox then y increases to 
y -f 8r. Hence 
(V ^ A sin //(a 8a'I — A sin //JT 

- 2 A cos «(v -| sin (” Sa) 

- 2 A cos //(v I sin 8 a)/5a 

— A/i cos /i(v (sin 0)10 


where 0 — ^6a 

As we propose to make 8 a — ► 0 this implies that 
— > 0. In that case cosn^x cowx, 

and it remains to evaluate the limit of 

0 

as 0- • 0. 

In Fig. 130 0 is the angle AOB (in radians). 
The point P is the foot of the perpendicular 
AP on OB. The arc AB has its centre at O, 
so that OA - OB r, say. AQ is the tangent 
to this arc at A, therefore AQ is perpendicular 
to OA. 

AP “= r sin 0, and since = tan 0, AQ = 
r tan (*. Since the area of the triangle OAB 


Fig. 130. Sin 0 is less than 0 
and less than tan 0 if 0 is in 
radians and is less than tt/Z. 



O P B 0 


is less than the area of the sector OAB, which 
is itself less than the area of the triangle OAQ, 
it follows that : 

area A OAB area sector OAB area A OAQ 
i.c i . OB . AP r . iOA . AQ 

i.e. ir . r sin 0 < ^r^O < {r . r tan 0 

or sm 0 < 0 < tan 0 

provided 0 is less than a right angle. 

Dividing all along by sin 0, which is positive, 
we have 

I : -L. 

sm 0 cos 0 

This is a relationship of inequality which 

sandwiches the value of . between 1 and 
sin 0 

— - . Now cos 0 is itself always less than 1, 
cos 0 

and, when o is small, cos 0 is very nearly 1. 

Thus, as 0 0, * tends to 1, and therefore 

cos 0 

^ ^ must also tend to 1 ; it immediately follows 
sm 0 

that - also tends to 1. 

0 

Returning now to the expression for 

oX 

for the case where y = A sin nx, it is seen that 
8 V 

the limit of as 8 a— >- 0 is given by 

, (iv - 
; An cos nx 
ax 


Example. If >' sm a, the rate of change of y with 
X is 

dv 

-- ^ cos X 
dx 

It can be shown m the same way (or it can be 
deduced from the foregoing) that if 

y = A cos nx then ^ An sin nx. 

dx 


Illustration, 

Suppose an electrical conductor is being charged 
through a wire with a lluctualing charge Q given by 
Qo 4 Qi sin pt where Qo, Qi, and p arc constants, 
and / is the time in seconds. Thus at lime t — 0 the 
charge is Qq. It rises to Qo + Qi after nllp secs., 
falls to Qo again after nip secs, and drops to a minimum 
of Qo - Qi after 3nf2p secs. What is the strength of 
Ihc current flowing along the wire 7 
Since ihc charge flows to and fro along the wire, 
the current in the latter is measured simply by the 
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rate of change of the charge. Thus current 

— QxP cos/7/. Thus the current is a maximum when 
the charge is a minimum, and vice versa. The maximum 
current is Qip^ and its period is lirlp. 

GraphicaJ Meaning of Differentiation 

Consider the graph of y Rx) iiJustrated 
in Fig. 131. Here P is the point (.tr, v) that is 


gradient goes from negative to positive. In 

other words, the rate of change of is negative 

at a maximum and positive at a minimum. 

The rate of change of is called the second 
dx 

d^v 

derivative of y and is written —4 . 

dx* 



{X, fix) ). A neighbouring point 0 is therefore 
(-V 1 //, fix //)). 

RQ - NO ^ MP f(K ■[ h) - fix). 

Since PR A, the slope of the chord PQ is RQ/PR 
-|/(\ I h) ■ /(a)1/A - hvlhx If h - 6a 

It follows that as 6-v tends to zero, 

d V 

lends to the slope of the limiting position of 
the chord PQ as Q tends to P along the curve. 

Hence is the slope of the tangent at the 
dx 

point U, V) on the graph of v fix) \ this is 
also called the yiradienr of the curve at (.v, y). 

Kxiimplc. To find the equation to the tangent al 
I he point (1, 1) on the parabola r The derivative 

of y .\‘ IS 4* ■ 2\, and Ircnce the tangent at (1, I) 

(L\ 

has a slope ol 2 1^ 2. Since the line through 

(I, 1) IS 

V — I /«(a- — I ) 

and m ~ 2 the icquircd langcnl is given by 
y - i ~2ix 1) 
or y 2x -- I 

Maxima and Minima 

By studying the curves given in Lesson 23 
and at the end of Lesson 24, the student will 
see that the points of a curve at which it is a 
maximum or minimum are points where the 
tangent is parallel to the X axis. Thus to find 
maxima or minima you must find the points of 

y = f(x) at which ^ 0. Again consulting 

ax 

the curves drawn, e.g. in Fig. 123, you sec 
that at a maximum the gradient goes from 
positive to negative, while at a minimum the 


ExHinpIc. Find the maxima and minima oF 
- >)x- I I5.t + 10 

If .i -A’-Ovaj-ISv I 10, ihcn = 3 v“-18a-+15. 

ax 

and - 0 if a’ — 6a j 5 — 0, i.c. a - 5 or 1 
lix 

Dinei'cnliating again, — 6 a — 18, which is positive 

for V — 5, and negative for a 1. 

Thus 9v‘'* j l^iA -! 10 has a maximum at 

A I and a minimum at c — 5. 

The student is advised to check this by sketching 
Uie curve 

Example. Prove that a rectangle of given perimctci 
encloses Ihc greatest area when it is a square. 

If the perimeter is i units and one side of the rectangle 
is A units, the other is ‘ a Thus the area y is 
given by 

V v('^ - A) - - A- 

Then 1 - 2 v - 0 if a ■ 

a.\ 

r ( 

and , - - 2, so I hat a - - gives a maximum ; 

r/\- 4 

but A - ' means that the rectangle is a square of 

side - 
4 


Kinematic Meaning of Differentiation 

If a body is in motion, its speed is measured 
by the rate at which its distance from a fixed 
point increases or diminishes. Hence if .v, 
the distance passed over, is plotted against 
r, the lime taken, the slope of the tangent to 
this curve will give the speed of the body at 
that time and place. If you know the equation 
to the distance- time graph you can derive the 
formula for the speed by direct difl’erentiation. 
For instance, if a body is projected vertically 
upwards against gravity it is found that the 
height s (in feet) reached t secs, after projection, 
is given by a relation of the form 
= wr ~ l6/‘‘ 

where u is the initial speed of proicction. 

The speed at any time /, viz. ~ is therefore 
found by differentiating this, i.e., 

== H - 2 X 16/ - 32/. 

dt 

At the starting point, r = 0, so the starling 
speed is u. If you write v for the velocity dt 
time /, then v ^ u — lit ft. per sec. 
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Again, the acceleration is the rate of change 
of speed, hence if you differentiate v you obtain 
the acceleration. Thus 

*7 i' " -r ‘^2 ft. per sec. per see. 

r/f2 lit 

Thus a body projected vertically upwards is 
retarded with a constant acceleration (or 
deceleration) of 32 ft. per sec. per sec. 

Oscillating Motion 

If the distance of a body from its starting 
point is given by v A sin nt then, since sin nt 
oscillates between \ 1 and —1 in value, this 
will represent a swinging motion of amount A 
on each side of the initial position. The speed, 
by differentiation, will be 

V A n cos nr, and the acceleration 

tU 

dv A . 2 

- — — A;rsin//r - — /r.v 

dt 

Thus in this case the acceleration is always 
proportional to the displacement .v from the 
starting point ; and since there is a negative 
sign it will act in opposition to the direction 
of the displacement. A motion following this 
law is called Harmonic Motion, and it is found 
in the vibration of a tuning fork, a plucked 
wire, a pendulum, and an extended elastic 
string when released. It is the motion usually 
set up in any stable system when slightly 
disturbed from its equilibrium position. 

Integration 

The /ntcf'rai Calculus poses the inverse 
problem to that posed in the differential 
calculus. It says: If you know the rate of 
change -can you find the total change? If 
you know the speed, varying as it does from 
second to second, can you find the total distance 
gone ? If you know the acceleration, can you 
find the speed ? You ask, in fact, from what 
function did this given differential coefficient 
come ? Examine the relation in this way. 

Fig. 1 32 shows the graph of y = f{x) from 
any given position LM up to PQ where OQ x. 
Thus P is any point on the curve. Let A = 
area of LMQP, and let us seek the rate at 
which this area changes as x increases. Accord- 
ingly, we let X increase to .x -f- S.r, that is Q 
changes to Q' and P to P'. The increase in 
area, viz. 8A, is then PP'Q'Q, which is 
approximately PQ : QQ', i.c. /(a) \ 5a:. 

Thus 5 A ^ /i\) X 

(Actually PP'Q'Q is not exactly a rectangle, 
but the error in this formula for 5A is small 
compared with hx.) 


It follows that ^ — fix). Wc write this 
ax 

relation in the alternative form 
A ff{x)dx 

(where f is an elongated S for sum) and say 
that A is the integral of /(at). 

Example. If f(A) --- 2.v then, since the difTcrential 
coefficicnl of is 2a', it follows ihiil A ~ x^. Notice, 
however, we have not staled our result in sufficiently 
general terms. For lx is also the dilferential coefficient 
of f C where C is any number. Hence if 


A fix . dx ^ x^ ^ C 

The constant C will be found by specifying from 
which poinl M the area is to be measured. For 
example, if M coincides with the origin, then A - 0 
when X 0. Since A - jr® I C it follows that 
C •— 0. Thus in this case A — a®. 

Example. To find the area between the parabola 
V — x“ and the A-axis as far as x “ I. 

A = f A® dx — -H C 

When A 0, A - 0 ; hence C - 0. Thus A -• = Ja® 
up to any value of a When a - I therefore A — 
which is the required urea 

How (he Calculus is Used 

1. To determine how the level of water 
falls in an open rectangular tank as the contents 
are discharged through an orifice in the base. 

Let the water level be H ft. initially above 
the base, the area of the surface A sq. ft., 
and of the orifice a sq. ft. If y ft. is the height 
at any time f, 

the rate of fall is — , and the rale of loss of volume 


Thus, if V is the speed through the orifice, 
this rale of loss is also av. 

Hence - A av 



E 


Fig. 132. Rate at which area changes with x. 



The Calculus 


1279 


The energy of this discharged water is that 
derived from falling a height y. 

Hence f(Y or v ^ 

Thus - = aVJlfn ) . V* 

Had you taken a small horizontal slice of 
the liquid, of thickness By, and considered 
what happens to it in time you would get 
the approximate equation 

= av'(2i) . y* 

i.e. -y * . Sy - | vW) • 8f 

Summing up the elements on both sides, 

k dy ^ ^ vi2g)fdt 

or - 2 y ^ V (2^0 . t C 

where C is a constant. 

Since y = H when t — 0, this means that 
C = 2Hi. 

Hence finally -2/ = ^ Vilgi. t 2H» 

or y-^{*‘^^ vll)' 

It follows that the tank will empty, i.e. 

n 1 . AVH 

y — 0 when t - . secs. 


2. To find the volume of a right circular 
cone the radius of whose base is a, and height 
of cone h. 

Take the origin at the vertex, and the X axis 
along the axis of the cone. A plane at right 
angles to the axis at distance x from the origin 
will cut the cone in a circle of radius xajh. 
The area of this circle is therefore nd^x^jh'^. 
If now the cone is cut by a parallel plane at 
distance jr H- Sjr from the origin, the volume 
of the small cylinder between the two planes will 

be Bx X — This is the increase in volume 

V of the cone when the height of the cone is 
raised from Jr to jc 4* Bx, 

TTO® 

Thus \ SV « 


Summing up these elements, that is, inte- 
grating : 

V - ^ y 4- C 


4- C 


When jc — 0, V = 0. Hence C — 0. Thus 
volume of a cone of height x is na^x^/W, 
Hence when x — A, for the whole cone, the 
volume is = nd^h/^. 


3. To find the volume of a hemisphere of 


radius a. Take the origin at the centre of the 
sphere. At a point x on the X axis, slice the 
sphere by a plane at right angles to this axis. 
It will cu^ the sphere in a circle of radius 
V(a^ ' x^), and therefore of area n(a^ — jr*). 
Slice the sphere by another plane parallel to 
the first through the point distant x -1- Bx 
from the origin. These two planes cut off a 
volume which is approximately a cylinder of 
volume n(d^ — x^) Bx. Thus if V is the volume 
from the parallel plane through the origin 
to the plane through x, then 

8V -- 7r(«“ ^ x^) Bx 

Summing these elements up, that is, inte- 
grating, 

V Tr{d ~ x^)fJx ira^ f dx — ir f x^dx 

— ndx - 7r-V®/3 + C 

Since V — 0 when jc = 0, therefore C ~ 0. 

Hcncc V - ndx rrx^/} 

When X = a, V becomes the volume of the 
hemisphere. Thus 

V nd X a ■ 7rd/3 — Indf} 

Hence lolal volume of sphere --- Andl3 

Note , — Volume of a spherical cap cut off 
by a plane at distance x from (he origin is 
Ind^jlf — Tzdx f 7 :a*V 3, or, if the depth of the 
cap is h, so that h - a — x, the volume of the 
cap is : 

2wdl3 — 7rd(a — h) 4 7r(a. - /i)“/3 ^ ndia — hl3) 
EXERCISES 

(1) DifrcrciUialc . 

A:^^ A-, sin 2jr, 7 aM-5.v, Sa'-a*, 9x * [Ax \ 7, 

’ JC-* 

6a'“ -h Ae^ 4 cos x 

(2) Find the speed of a particle whose distance s at 
time t IS given by 

(2/* H 3)/r, 4 2/ - 5/2f 

(3) By expanding each of the following expressions 
in powers of x, find dy/dx. 

y - {d - 1) (1 -1- 2a), y = (.V 4 2)® 

y » (a=* f 2 a I 1)/a^ 

Check by using rules (ii) and (iii). 

(4) Find the area between the curve, the axis of x 
and the ordinates at a 0 and a 1 in each of the 
following cases : 

y ™ A*, y “ sin tta, y — cos (nx/l) 

(5) Find the tangent to the curve y * a (a-* — 4) at 
the point (2, 0). 

(6) Find the maxima and minima of iA* 4 5 4 - 

Answers to Exercises in Lesson 26 

(1) A - 36" 34 ^ B - 83" 26', f « 4-359'' 

(2) A - 81" r or 18" 59' (6) 6-14 

(9) R - 8-125 ft., r - 4 ft., A “ 84 sq, ft. 

(10) e - 35" 39' 
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LESSON 28 

What is Mathematics? 


W E have progressed in a series of steps, 
from the use and meaning of numbers, 
or integers, to the preliminary study 
of the integral calculus. In that progress we 
have provided the student, if he has on his 
part given it adequate and serious attention, 
with the apparatus for his own further develop- 
ment in the fascinating mental discipline that 
mathematics alTords. 

Arithmetic, algebra, plane and co-ordinate 
geometry, trigonometry, logarithms and the 
slide rule the calculus—all these fields have 
been opened with indications of the practical 
uses and applications of the operations described 
in them. 

The student is strongly advised, as in all 
departments of science and technics, to make 
certain of his ground before each fresh advance. 
This he can do by checking his knowledge and 
grasp with the help of the exercises provided 
with each Lesson. At this stage he can 
proceed with further studies, in general or in 
particular branches of mathematics, by selecting 
appropriately from the list of books given at 
the end of the Course. 

Mathematics and History 

Having now acquired a basis of mathematical 
knowledge, he can usefully consider some of its 
philosophical and historical aspects and ask 
“ What is mathematics ? a question better 
answered at this stage than at the beginning of 
our studies. 

Mathematics has developed in response to a 
variety of needs. Engineering and physical 
science, for example, have thrown up certain 
problems at critical periods in their history 
that have called urgently for solution. Thus 
at the end of the 16th century and the begin- 
ning of the 17th the growth of merchant 
trade and with it the need for overseas communi- 
cation gave a new stimulus to shipbuilding, 
and tuined attention to a study of tides and of 
the movements of stars and planets, so important 
as an aid to navigation. 

Many questions of physical and engineering 
science pushed their way to the fore at that 
time — problems concerned with the resistance 
of bodies in their motion through water and 
air, cfl'orts to predict the position and motion 
of planets involving therefore a recognition of 
law and order among the heavenly bodies, 
problems on the elVect of the Earth’s rotation 
and of the attraction of the sun and the moon 
on the height of the tides. All these, involving 
as they do the setting up of theories, demanded 


also the creation of a mathematical technique 
to assist in analysing these theories and drawing 
from them conclusions of practical value. 

Period of Discovery 

The scope of the subject already dealt with 
in the earlier Lessons of this Course sufficed 
for Newton and his contemporaries to handle 
these issues. They formulated the Three Laws 
of Motion that connect forces in operation 
with the speeds and accelerations produced 
by their action. They formulated the laws of 
planetary motion, and Ihe Law of Gravitation, 
and showed that from the assumption that 
any two bodies in space attract each other with 
a force inversely proportional to the square of 
the distance between them, it followed mathe- 
matically that the Earth moved round the sun 
in an ellipse with the sun at a focus, that the 
radius joining the Earth to the sun swept out 
equal areas in equal times, and that for all 
the planets the squares of the times taken to 
make a complete circuit of the sun were 
proportional to the cubes of the distances of 
these planets from the sun. 

This was the period when a new lease of life 
was given to the study of algebra, trigonometry, 
and similar branches of mathematics. Above 
all it was the period of the discovery and 
development of the differential and the integral 
calculus. For the latter, concerned as it is 
with rates of change and the calculation of 
distances travelled under conditions of varying 
speeds, provided precisely the mathematical 
tools to solve the complex problems of 
astronomy and physics that had pushed their 
way to the front. 

The Logic of Development 

But a topic like mathematics does not 
develop only in response to this kind of social 
pressure. The subject itself has an inner logical 
drive which inevitably poses mathematical 
problems calling for an answer. J^or example, 
the study — even the very definition — of rate of 
change required the introduction of the notion 
of limit. 

Out of this emerged the new theory of 
limits, and in this way not only were new 
developments possible into the differential and 
the integral calculus, but other fields such as 
the study of infinite series were opened out. 
Thus when society requires to solve practical 
problems of a novel nature, it tends to evoke 
new forms of mathematical technique ; these 
in their turn force a reconsideration of the 
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logical basis of the subject, and when this has 
been successfully completed, other branches of 
mathematics tend to be opened up that have 
not necessarily any immediate practical applica- 
lion. The scope of mathematics thus extends 
both by external and by internal pressure. 

As a further example, it is important to 
remember that Einstein founded his relativity 
theory on a branch of mathematics (Tensor 
Calculus) which had been invented without 
such an application in view. 

How Numbers Arose 

This pattern of development can be seen even 
in the earliest stages of arithmetic. It is easy 
enough to understand how the marks arose 
that correspond to the integers. The figures 
or shapes were in fact pictures, words, or 
symbols, to stand for groups of various sizes. 
In this setting there would be no place 
for the symbol 0, as it does not stand for 
a group at all. Nevertheless early Indian 
traders appear to have found it necessary 
to have some mark to represent the fact 
that a debt had been paid off, or that nothing 
was outstanding. 

It is believed that the invention of the zero 
mark arose out of the needs of early commerce. 
Once that had been accomplished, it became 
possible, by giving a meaning to the order in 
which numbers were written down, to use the 
ten symbols, and no more than these, to 
represent a group of any size. The symbol 0 
look its appropriate place in this system by 
asserting that where it appeared there were 
no members of the particular group which 
corresponded to the place occupied by 0. 

From that moment arithmetic advanced 
rapidly. Since it was now possible to write 
down any number of the infinite set of integers 
with no more than the ten different symbols 
1, 2, 3, 4, 5, 6, 7, 8, 9, 0, the whole field of 
integers could be examined for its properties. 
Rules were discovered for the finding of factors, 
rt was proved that there were an unlimited 
number of prime numbers, and many new 
discoveries about such numbers have been laid 
bare. Some have been discovered, but have 
not been proved. 

For example, it is always possible in any 
particular case to show that an even number 
can be written as the sum of two prime numbers, 
but no one has succeeded in establishing this 
simple proposition for any even number. 
Arithmetic grew under the drive of its own 
logical necessities once practical needs had 
called it forth. 

Symbols and Abstract Thought 

Mathematical symbols, and the logical 
process they express in a mathematical argument 
when, written on paper, are really an objective 


way of describing a process of reasoning. 
Anyone who has written down a mathematical 
argument can hand the paper to someone else, 
and if he will follow it, the latter can trace 
again the reasoning through which the writer 
went. 

The significant point about this lies in the 
refined or abstract nature of the thinking 
involved. In most other situations one’s 
thoughts, the connexion between thoughts 
and the weighing of the relative importance of 
one argument against another, are profoundly 
influenced by one's feelings and one’s past 
experience. In general, thinking and feeling 
are very closely interwoven, as is evident in 
the extreme case where a person decides to do 
something- that is, decides upon his course of 
action — in a lit of temper. It is not possible 
to evade a mathematical conclusion whatever 
one’s stale of feeling. One does not say that 
the three angles of a triangle are equal to 
190“^ just because one is angry. The whole 
setting and the ideas involved are so abstract 
that the logic is compelling. Feeling enters 
only in registering agreement with the steps 
of the argument, and in the aesthetic sense of 
pleasure that arises in appreciating the meaning 
of a proposition and its manner of proof. 

Nature of General Propositions 

The nature of the abstraction involved in 
mathematical reasoning is worth closer study, 
for in it lies the peculiarity of mathematics 
that makes possible the stating of propositions 
of very wide generality. When you draw a 
triangle on a sheet of paper and by means of 
It you prove some general proposition, such 
as that the three angles together amount to 
ISO , how is it that from this very particular 
triangle you can deduce something of such 
wide generality ? 

The point is that the triangle you have 
drawn is really an object a mathematical 
object composed of fine particles of graphite 
cind paper. If you look, you can easily find a 
stone or a piece of wood from which, by 
forgetting everything except the shape, you 
“ abstract ” the idea of a triangle A triangle 
is an idea, not an object. It is a mental image 
drawn from the real world It is an image 
composed of the idea of three straight lines, 
each of which is itself an idea drawn from the 
real world. 

In order to discuss these ideas it is convenient 
to have an object from which to abstract them 
when necessary, but it would not be convenient 
to carry around with you pieces of wood and 
stone for this purpose. So the mathematician 
makes his own object, a much simpler one, a 
set of marks on a piece of paper, and this he 
calls a triangle. It is of course a misnomer, 
because the triangle he discusses is really the 
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idea and not the mathematical object, which 
is a material triangle. 

If you can see this distinction between the 
ideas which are discussed and the mathematical 
objects that are used to help in the abstraction, 
it becomes at once clear why the mathematician 
is able to deduce general propositions from 
particular figures. He does not really deal 
with these figures in one sense but with ideas 
derived from them ; it is about the latter that 
he reasons, and the figure is just an aid to 
thought, and far more special than the idea 
it inspires. 

Along such lines, therefore, can one come 
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LESSON 1 

World Transport 


W HEN civili7ation had advanced beyond the 
stages of huntsman, nomadic herdsman, 
and primitive agriculturist, there arose 
the need for a method of transporting com- 
modities for the purpose of trade. At first, 
pack animals and human porters were used ; 
and these have not wholly disappeared even 
from areas in which mechanical transport 
preponderates. The sledge (dog or reindeer) is 
used in the extreme north of Asia and America ; 
the camel, assisted by the horse, in the great 
low-latitude deserts (Sahara, Arabia, and 
Persia). 

The yak in Tibet, the elephant in south- 
eastern Asia, and the llama of the Central 
Andes are other beasts of burden. Human 
transport belongs mainly to the tropics, 
especially where dense forests make roads 
almost impossible ; but still in China, where 
the building of roads for modern transport was 
a late development, there are millions of human 
porters, many of whom trundle wheelbarrows 
with exceptionally large wheels. 

Transport by \^'atcr 

Water transport was an easy, and conse- 
quently an early, form to be adopted, by river 
and by sea. Some of the oldest of the world's 
great cities arc on the banks of important 
rivers or on the sea coast, and some arc on 
both, i.e. at the mouth of a river. Examples 
are London, Babylon, Baghdad, and Cologne. 
Water transport was in a highly developed and 
well-organised condition on such rivers as the 
Nile, ligris, Euphrates, Ganges, and Yangtze 
before a start had been made with the con- 
struction of roads in the countries concerned. 
To-day the Great Lakes function in the same 
way for the industrial community of North 
America ; with their connecting waterways they 
constitute the largest fresh-water navigable 
waterway in the world. Nearly twice as much 
tonnage passes through the Sault Ste. Marie 
Canal, connecting Lakes Superior and Huron, as 
passes through the Panama and the Suez 
Canals combined. From Montreal, where the 
route begins, to Duluth at the head of the lakes 
IS 1,340 miles. 

Europe also has a system of inland waterways. 
France, for example, has rivers and connecting 
canals extending to most parts of the country. 
Russia has developed her system of waterways 
to such an extent that vessels of the capacity 
of a light cruiser can move freely between the 
Baltic, White, Caspian, Azov, and Black Seas, 
with Moscow the centre of the system. The 
Imperial Canal in China, constructed in the 


13th century, is an important water link between 
the Pciho at Tinisin and the Yangtze river at 
Nanking. The canal system of Britain is 
principally in the area between the rivers 
Humber and Thames, although there is the 
important Manchester Ship Canal, and the Aire 
and Calder Navigation that links the east and 
the west. To-day there are about 3,000 miles 
of canal in the British Isles. 

Ocean transport is the mode of navigation 
presenting the greatest combination of advan- 
tages. Besides cheap haulage for low speeds 
olTercd by navigable water generally, the ocean 
offers a free way to all nations, traversable in all 
directions, a way on which it is possible to 
increase almost indefinitely the size of vessels, 
the limiting factor being mainly accommodation 
available at ports and the dimensions of such 
canals as the Panama and the Suez. 

As long ago as 4000 b.c’. the Egyptians built 
ships capable of carrying 50 passengers, mainly 
for use on the Nile, though later on they shared 
with ( I reeks, Phoenicians and Romans m 
trading voyages to all parts of the Mediter- 
ranean. f or centuries nothing which could be 
called an ocean voyage was undertaken, with the 
result that until the time of Columbus (c. 1451 - 
1506) hardly any ships more than 100 feet long 
were built. During the next 300 years little 
progress was made in the matter of size. I'he 
Cm// Many, the first I'nglish two-decker, built 
by Henry Vlll in 1514, had a tonnage of only 
1,000. Nowadays ordinary cargo steamers 
(ocean tramps) are of 5,000 to 9,000 tons, and 
the average liner is more than 10,000 tons. 
The Queen Elizabeth is 83,673 tons gross, the 
Queen Mary 81,237, the United States 53,329, 
the Liherte 51,839. 

Compass, Steam, and Oil 

Ocean navigation was greatly facilitated by 
the magnetic compass, first used about the year 
1300, enabling the mariner to steer a fairly 
constant course although out of sight of land. 
Columbus worked out the variation of the 
compass, making it more useful and accurate. 
The astrolabe, used by the Greeks and Arabs 
and in medieval Europe, precursor of the 
modern sextant, allowed the navigator to deter- 
mine his latitude simply (although rather 
roughly) from the Pole Star. The determination 
of longitude came in 1736, following John 
Harrison’s (1693-1776) invention of the com- 
pensation pendulum. 

Steam navigation, which effected such a 
revolution in sea-carriage, originated, as did 
steam railways, in the 19th century. By about 
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the middle of that century steamers began 
somewhat rapidly to displace sailing vessels, 
and in the 1860s iron was increasingly sub- 
stituted for wood as the building material. 
Early in the 20th century motor ships were intro- 
duced as an alternative to steam ships. An oil- 
tankor registered in 1911, the Volcaniis, was the 
first ship to be driven by a Diesel oil-engine 
running on heavy crude oil. In 1951 steam- 
ships still outnumbered motor ships by three 
to one, but new' ships launched in that year 
were in the reverse proportion. The largest 
motor ship afloat in the 1950s was the Biitannic, 
27,666 tons gross. 

It is interesting to note the extent to which 
oil has replaced coal as fuel for shipping ; in 
1914 some 97 per cent, of the total steam and 
motor tonnage depended on coal fuel, in the 
early 1950s over 80 per cent, was dependent on 
oil fuel. At the turn of the half-century, of the 
total tonnage of merchant shipping fleets 
(excluding the U.S.S.H.) the II. S. A. had 34 per 
cent, (including vessels trading on the Great 
Lakes) ; the U.K. 21 per cent. ; Norway 7 per 
cent. ; Panama, France, and the Netherlands 
each 4 per cent.; Italy and Japan each 2 per 
cent. 

Railway Areas 

What may be called the railway areas cover 
all the more populated regions of the globe, 
in North America, with about 40 per cent, of 
the total world mileage of track, the pattern is 
densest in the east, especially in the vicinity 
of the Great Lakes, where railways supplement 
the w'ater-bornc traffic. Trunk lines connect 
Chicago with the eastern seaboard ports of 
New York, Philadelphia, and Baltimore. The 
coal lines, exemplified by the Chesapeake and 
Ohio, are primarily engaged in handling coal 
from the Appalachian coalfield ; other lines 
carry goods north and south from the Ciiilf of 
Mexico. The transcontinental lines do not all 
(as the name would imply) connect the two 
oceans ; most of the lines so classified connect 
Chicago with the Pacific coast and, via the 
trunk lines, with the east coat. Only one 
transcontinental line in the U.S.A., the Southern 
Pticific, running from New Orleans to Los 
Angeles, fails to reach Chicago. The Canadian 
railways— the Canadian Pacific and Canadian 
National — are truly transcontinental, running 
from Quebec and Montreal to Vancouver, B.C., 
and Prince Rupert. 

Tn South America, with 8 per cent, of the total 
world mileage of track, the largest railway area 
corresponds to the chief cattle-raising district 
of the Central Argentine. A smaller network 
of rails serves the coffee belt of Brazil. A 
transcontinental line connects the La Plata 
cities (Buenos Aires, Rosario, and Santa Fe) 
with Valparaiso in Chile. Chile has a trellis 
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pattern of lines extending from the north of the 
country to Puerto Montt in the extreme south. 

The railway networks of the Indian sub- 
continent and of Japan are the brightest spots 
in the transportation map of Asia. The former, 
with over 40,000 miles of track, owes its great 
railways system (more than double the mileage 
of all British Railways) to a far-seeing British 
administration. It will be understood, how- 
ever, that in such an extensive region as the 
sub-continent of India railways are actually few 
and far between, so that millions of the natives 
never sec a train, and the ox is still the chief 
carrier of burdens. In Japan a network of 
narrow-gauge lines covers most of the main 
island : there the mountainous character of the 
land is the greatest handicap. 

Russia and China 

The Soviet railway system amounted to 
57,500 miles of track in mid-20th century. The 
heaviest traffic in the Soviet Union is in the 
south between the Donbas coalfield and the 
neighbouring industrial districts, especially 
Kharkov and the Dneiper bend region. A 
network of rails radiates from Moscow like the 
spokes of a wheel, reaching Leningrad, Arkh- 
angelsk, Sverdlovsk, Gorki, Astrakhan, Kiev, 
and Minsk. Of the lines which join western 
Russia with the east the best known is the 
Trans-Siberian, running from Leningrad to 
Vladivostok on the Pacific ; this line, 6,000 
miles long, is double-tracked and of great 
strategic importance, but long stretches provide 
little revenue. Another railway, the “ Turk- 
.Sib," connects southern Turkestan and the 
Caspian Sea with the Trans-Siberian Railway. 

Because of popular prejudice there against 
the foreigner and all his ways, railways were a 
late arrival in China, and then mainly as the 
result of Western enterprise. The first, built to 
connect Shanghai with its outport Woosung, 
was not opened until 1876, and in the following 
year it was bought in order that it might be 
torn up. Its destruction was a last effort to 
keep railways out of that country. In 1952 
China had 14,500 miles of track, including 
those of Manchuria, which is well supplied with 
lines as a result of former Russian and Japanese 
interests. An important line providing communi- 
cation from south to north connects Canton, 
Hankow, Peking, and Mukden. New tracks are 
being laid to connect western interior provinces 
with those farther east. 

Australia and Europe 

The railway pattern of Australia illustrates 
the peculiar distribution of her population ; 
railways are in the south-western corner around 
Perth and Fremantle, and in the largest settled 
area in the east extending along the coast 
from Adelaide to beyond Brisbane, The two 
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Economic Geography 

sections of the rail network are Joined by a railways. In countries less well covered by ^ 
transcontinental line across an extensive, vir- rail-net, and in countries such as the “ pioneer 
tually uninhabited, desert region. There is belts ” of Africa, where the railway has not 
rail communication between the five state yet arrived, the motor lorry is of great help in 
capitals, but the regrettable differences in gauge promoting economic development. Rough 
on the railways of some of the states is a great roads that will carry a lorry are far more 
drawback. Australia and New Zealand be* cheaply and quickly constructed and much less 
tween them have only 4 per cent, of the total trouble to maintain than arc railways. The use 
world mileage of railway, Africa has 3 per cent, of six wheels instead of four and the mounting 
Europe has about a third of the railway of vehicles on caterpillar tracks have overcome 
mileage of the world. It may be noted that, in the difficulty of rough pioneer roads. 



WORLD AIR ROUTES. Main transcontinental air lines of the land hemisphere. 


general the trucks, coaches, and locomotives The world total of motor cars and com- 

of European railways are lighter than those of, mercial vehicles in use in mid-20th century was 
for instance, America, where average distances nearly 74 million — a quarter of them coming 
between large cities are much greater. within the latter category. The U.S.A. had the 

largest number, 51 i million, or more than two- 
The Motor Lorry thirds^)f the total. 

Most goods transported by road move over 
relatively short distances, either to markets or The Aeroplane 

terminals. In Britain the motor lorry, by The most striking development in 20th- 

providing economical and fairly rapid door-to- century transport was the coming of the aero- 
door transport of small loads, has made great plane. Between the two world wars the world 
inroads into the traffic formerly carried bv the was covered by a network of regular air 
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THE WORLD’S EOOD. Principal sites of production of various grains and other food crops. 


T.ESSON 2 

Grains of Temperate Lands, and Potatoes 


W HKAT !s the leading bread grain and basic 
food for human consumption within the 
tcmpeiale zones. It ranks with rice 
as the most important of all crops. Although 
varieties of wheat suited to all manner of 
climates and purposes have been produced, 
wheat itself has become one of the most im- 
portant commodities entering world trade. As 
much as one-fifth of the world’s output may 
enter into iniernalional trade with some Euro- 
pean and Asiatic countries partly dependent on 
imports (the U.K., for example, relies on over- 
seas supplies for three-quai ters of its require- 
ments). Canada and Australia, two leading 
producers, rely on exports for one-third of their 
sales. The U.S.S.R. was the largest exporter 
of wheat up to 1914, but has now virtually with- 
drawn from this market ; its place as principal 
exporter has been taken by the U.S.A. 

Wheat is an annual or biennial plant grown 
from seed. From each seed, cultivation pro- 
duces four to eight or more stems, on each 
of which is a head with many kernels - 
the grain or corn of commerce. From the 
kernels the miller obtains flour and bran. 
The simpler wheats of little commercial value 
are spelt varieties, grown on dry land in 
Europe and mainly used as food for animals. 
Emmcr, a hard, two-grained spelt, is also 
unimportant commercially. Club wheat, which 
has short, stout straw stems and holds its kernels 
long after they are ripe, is grown in Turkestan, 
China, Chile, and western North America. 
Among wheats proper, durum, a hard wheat 


grown for macaroni, is widely cultivated in 
southern Europe, northern Africa, and the 
United States. The most obvious distinction 
between the different kinds of wheat is that 
between red and white. The red varieties arc 
somewhat hardier but the grain is much inferior 
to the white. 

In Britain winter wheat is sown as soon as 
the ground has been ploughed in autumn, and 
it is reaped the following year ; spring wheat is 
sown on ground ploughed in the autumn, 
directly the winter frost has thawed out of it, 
and It is reaped the same yeai as it is sown. 
Three-quarters of the crop is autumn sown. 

Mechanisation of Wheat Production 

It was the development of cheaper and faster 
forms of transport like the ocean-going steamer 
and the extension of the railway network to the 
interior of North America and the U.S.S.R. 
that brought the new wheat lands in distant 
countries within reach of importing countries. 
New production and trade were stimulated, but 
the great increa.se in wheat output since 1870 
reflects the triumph of modern science and farm 
technology. New and more productive strains 
which are earlier maturing and resistant to 
insect and disease attacks are continually being 
developed. Selective weed killers, the greater 
application of superphosphates and other 
fertilizers, and increasing efficiency in sowing 
and harvesting, have combined to achieve steep 
rises in yield per acre (e.g. yield in Britain rose 
by 50 per cent, between 1870 and 1952). 
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Grains and Potatoes 


Where the farmer cultivates his own ground 
and grows wheat on a small scale for his own 
uses, the principal limits are climatic ; the 
annual rainfall should be between 15 and 30 
inches, and should occur generally least during 
the harvesting period, and the growing period 
should be relatively long. Where cultivation is 
extensive, both in area over large tracts of fairly 
level country and in bulk intended for sale in 
the great wheat markets, the principal limits 
tend to be commercial rather than climatic. 
The crop must, on the average, pay over a series 
of years. To this end wheat production has 
been mechanised, all the operations — ploughing, 
drilling, harvesting, threshing, and transporting 
to storehouses — being done more cheaply by 
machines which reduce the number of hands 
employed. Consequently, the three mam limits 
arc suitability of the land to the use of machines, 
nearness to markets to reduce the cost of trans- 
port, and adequate supplies of human labour 
at a wage which makes its employment com- 
mercially practicable. 

Average annual world wheal production at 
mid-20th century was 191 ,702,000 tons, of which 
the U.S.S.K. produced 26 per cent., U.S.A 16 
per cent., China 1 1 per cent,, Canada 6 per cent., 
France 4 per cent., Italy 4 per cent., India 3 per 
cent., Australia 3 per cent., Argentina 3 per 
cent., Pakistan 2 per cent., Germany 2 percent., 
Spain 2 per cent., others 18 per cent. About 
two-thirds of world wheat exports come from 
North America — the IJ .S. A. 43 per cent., Canada 
24 per cent. 

North American Wheat 

Tn the United States the chief area is the wheal 
belt, roughly halved by the upper Mississippi. 
West of this river the crop is grown mainly for 
consumption elsewhere ; south of the line from 
Chicago to Omaha winter wheal tends to he 
more frequent than spring wheat. Chicago 
wheat market (the famous “ pit ”) is the most 
important in the world. Transport is by 
numerous railways and the Great Lakes water- 
ways. 

Canada grows wheat chiefly in the centre of 
the country in the prairies. The somewhat 
scanty rainfall occurs mostly during the growing 
season. The high latitudes give 16 hours of 
sunshine per day during the ripening period, 
and growth is rapid during a shortish summer. 
Hard spring wheats are most common. Trade 
in wheat is so important that it has produced 
cities such as Winnipeg, notable as a wheal 
inspection and collecting centre. Most of the 
railway lines of the area, and such a density of 
population, would have been impossible but 
for the production of wheal. It has also con- 
tributed to the development of the canal system 
of the Great Lakes, new transcontinental rail- 
way lines, a port on Hudson Bay. and that 


tremendous project, the St. Lawrence seaway, 
one object of which is to enable ocean-going 
ships to reach the Great Lakes from the 
Atlantic Ocean. 

South American Wheat 

Exports from the southern hemisphere, while 
smaller than from North America (23 per cent, of 
world exports compared with 67 per cent.) are 
still important, especially as the crop is har- 
vested at a different time. Australia grows 
wheat in the south-east, where the rainfall is 
at least 20 inches annually. The ground is 
never frost-bitten as in Canada. The farms are 
large, labour tends to be scarce, and the climate 
is uncertain, so that yield per acre and total 
yield for the area fluctuate. The harvest occurs 
in December and January. 

In Argentina wheat is grown west of Buenos 
Aires ; from the 30' S. parallel, where durum 
wheat is cropped, south through areas of semi- 
soft wheat suitable for bread-making and for 
export, to semi-hard wheat near the 40° S. 
parallel is the range of an extensive production, 
much of which is exported. 

Maize 

One of the most important cereal crops is 
maize, commonly known in England as Indian 
corn, in America as corn or sweet corn, in 
Africa as mealies. It is the seed of an annual 
plant, ZcQ mays, native to Ccntrfil America and 
cultivated in most warm climates. Maize 
is used for human food as a vegetable in various 
forms — as sweet corn and, ground into flour, 
as cornflour and as hominy. It is also used as 
food for livestock. The plant requires for its 
cultivation a longer and a hotter and wetter 
summer than wheat, and no frosts, and the 
soil should not become saturated with water. 
It grows, therefore, in the warmer lands where 
winter wheat is also grown. About 59 per 
cent, of the world’s maize production is in the 
U.S.A., south of the spring wheat belt. The 
next large producers are the U.S.S.R. and China, 
which each yield about one-twelfth of the U.S. 
crop. 

Oats, . Barley, and Rye 

Oats are hardier than wheat. Chief pro- 
ducers of this cereal are the U.S.S.R., Poland, 
and Germany. It crops well in a climate that 
is both moister and cooler than that best suited 
to wheat. Most European countries, except 
those on the Mediterranean, produce more oats 
than wheat because oats are easier to grow. Of 
the exports (small compared with wheat), west- 
ern Europe takes the greater parts — Canada, 
Argentina, Australia, and the U.S.A. are the 
chief exporters. 

The hardiest of cereals is barley. Its pro- 
duction is scattered throughout the wheat- 
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growing areas, though it will grow in districts 
too cold or too wet for wheat or too di 7 for 
maize. The main purpose of the crop is for 
animal feeding, but considerable quantities of 
higher-grade barley arc used to provide malt 
for brewing, especially in Britain and Germany. 
Barley as a rule produces a heavier crop to the 
acre than wheat. The chief producers arc the 
U.S.S.R., China, the U.S.A., Canada, and India. 

Rye is the bread grain of eastern Europe. It 
will flourish in indifferent climates and on poor 
soil. Jt is the most important grain crop in 
northern Germany, Poland, and the U.S.S.R., 
in area.s where the soil is poor and sandy. 

Potatoes 

A crop which often serves as a substitute for 
grain in the diet in temperate zones is the 
potato, native to west regions of North and 
South America, introduced by the Spaniards into 
fiurope in the latter half of the 16th century, 
approximately a thousand varieties have been 
produced from the original “ wild stock, 
heaviest yields per acre occur in cool (not cold) 
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climates. It will grow on almost any soil, but 
deep, rich, sandy loam gives the best results. 
Occasionally, particularly in the case of early 
potatoes, the crop is grown continually on the 
same soil ; but the main potato crop nor- 
mally forms one of a three- or four-course 
rotation. 

Under good conditions potatoes can produce 
more food per acre than any of the cereals. 
This was an important factor in the rapid 
increase in population of North-West Europe 
in the 1 9th century. To-day in central and eastern 
Europe the potato is the staple food for millions 
of people. In some parts of Europe as much 
as 40 per cent, of the crop is sometimes used for 
feeding livestock. Potatoes are also a source 
of industrial alcohol and potable spirits 
(especially in the LJ.S.S.R. and eastern Europe), 
and of starch and flour. The average world pro- 
duction in mid-20th century was 2.30 million tons, 
of which the U.S.S.R. accounted for 31 per 
cent., Germany 15 per cent., Poland 13 per 
cent., France 6 per cent., the U.S.A. 5 per cent., 
the U.K. 4 per cent. 


LESSON 3 

Production Areas of Meat and Milk 


M I'AT and milk enter into world trade in 
response to universal demand for food 
and the profitable use of vast expanses 
of grassland in less populated areas. The great 
grasslands of the world are of two kinds ; both 
lack sufficient moisture for the growth of trees — 
the one having a snow-cover in winter, the other 
having mild but arid winters. Both occur on a 
dry side of a forest region ; the cold grasslands, 
known as prairie and steppe, arc on the warm 
equatorial side of the cold coniferous and 
deciduous forests, and consequently penetrate 
into the forest clearings ; the warm grass- 
lands — savanna, veld, pampas, and downs -lie 
on the cool side of the equatorial forest, between 
the forest and the hot arid desert. 

The Ranches 

Until comparatively recent limes the prairie, 
the pampas, and the clowns, in North America, 
South America, and Australia respectively, were 
open spaces with extremely small populations. 
On ranges, haciendas, and sheep-runs, settlers 
let animals roam wild. On the ranges, cattle 
were preferred to sheep ; on the downs, sheep 
were preferred to cattle. Grazing rights, 
water rights, access to trails to market, and 
other circumstances led to the delimitation of 
sections of grassland as the property of a stock- 
owner ; and the land became prop)crty with a 
value as a potential feeding-ground for so many 
head of animals. Much grew to more ; and 


property in land, and the animals which il 
sustained, led to property in animal produce. 
This resulted in the fencing of the ranches and 
improvement in the breed of the animals. 

Canning and Refrigeration 

The advance was accompanied by an exten- 
sion of railways and shipping facilities, for while 
animals can travel “on the hoof” to market, 
modern requirements demand a regular supply, 
which hoof transit cannot maintain, coupled 
with a quality of condition on arrival which the 
driven animal cannot show. Further, the 
change involved reorganization to maintain a 
regular demand for a regular output. This 
meant the use of devices for dealing with a 
surplus or glut of supplies, with the consequence 
that most of the transport is now in the form of 
meat and not in that of living animals ; this 
development was made possible..by the invention 
of mechanical methods of canning and preserv- 
ing meat. Meat packing and refrigeration both 
originated in the United States. An extension of 
this business is the trade in tinned milk, meal 
extracts, etc., whereby bulk is reduced in 
proportion to nutriment. 

Great Britain imports quantities of chilled 
and frozen meat from Australia and New 
Zealand, and from Argentina and other South 
American countries. The United States, which 
at the beginning of the 20th century was the 
largest supplier of meat to Great Britain, has 
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become an importer of meat from Australia and 
South America. The establishment of arable 
larming on land formerly used lor cattle rearing 
caused changes in methods, e.g. in Argentina ; 
where the cattle used to roam over great ranches,* 
much meat is now raised on smallish farms 
which grow fodder. The milk product travels 
long distances as condensed or dried milk, 
butler, and cheese. Britain, Germany, Belgium, 
and Luxembourg arc importers. 

Sheep, Pigs, and Dairy Produce 

On the whole, cattle are suited to a wider 
range of conditions than sheep ; for example, 
cattle thrive in the warm grasslands of Brazil! 
in the cold grasslands of the American prairie, 
in the humid cool land of Denmark, and in 
Switzerland (with its tinned milk and milk 
chocolate industries). Diflerence in the range 
of sheep and cattle is very evident in Australia, 
where sheep are excluded by excessive heat from 
northern districts and from the wetter eastern 
coasts where dairy cattle flourish. 

Consideration of the distribution of sheep 
involves attention to wool as well as mutton. 
The predominant importance of the 11 million 
sheep in Australia rests on wool ; but the 34i 
millions in New Zealand, and also those of 


Britain, are tor mutton as well as for wool. 
There are some 48 million sheep in Argentina, 
mainly for meat. 34 millions in South Africa 
mainly lor wool. The imported mutton sup- 
plies of Britain and western Europe come 
almost entirely from the southern hemisphere ; 
very little from the 50 million sheep of the U.S.A. 

Production of, and trade in, pork and bacon, 
etc., is immense. At mid-20th century world 
pig population was 277,100,000, distributed 
roughly as follows : China 25 percent. ; U.S.A. 
21 percent. ; U.S.S.R. 9 per cent. ; Brazil 8 per 
cent. ; W. Germany 4 per cent. ; France. 
Poland, Mexico, Canada, Hungary, and Italy, 
each 2 per cent. Great Britain imports 82 per 
cent of all bacon in international trade ; the 
major exporters are Canada 24 per cent., Poland 
13 per cent., Denmark 4 per cent. 

European dairying and egg production de- 
pend largely on importation of cattle-cake for 
winter feed, and of grain for poultry ; any 
restriction of those imports reduces the main- 
tainable number of cattle and poultry, and 
therefore the output of their products. Pigs 
are similarly reduced in numbers when there is 
a restriction in dairy products, the whey and 
separated milk left over fiom butter- and cheese- 
making being important items in their feeding. 


LESSON 4 

Deep Sea Fisheries 


D uring many centuries throughout Europe 
all except a few cattle, sheep, and pigs 
kept for breeding were killed ofl* and the 
nieat salted down as winter approached, because 
of the impossibility of feeding many animals at 
that season. The result was a great desire 
to supplement the meagre diet of meat, which 


becarnc less and less appetising as winter wore 
on, with more fish, and the increasing demand 
at last induced fishermen to venture in their 
small boats farther into the Atlantic for larger 
catches. After the discovery in the 16th 
century of the fishing grounds (the Grand Banks) 
off Newfoundland, wealthy merchants and 
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others engaged in and fostered the enterprise 
with tremendous zeal. The Grand Banks are 
Still the greatest cod-fishing grounds in me 
world. Another notable major fishery is the 
Dogger Bank, in the North Sea. 

Both are due largely to the presence of 
extensive submarine continental shelves (or 
plateaux) and the mixing of warm and cold 
waters. Fish food, which consists mainly of 
minute organisms (plankton), thrives abundantly 
in warm waters ; food fish, mainly cold- 
water creatures, abound where the meeting of 
warm and cold ocean currents brings about the 
conditions which favour both the fish and their 
food. Fishing is a seasonal business, and the 
height of the fishery season varies in diflerent 
areas. The herring fishery maximum comes 
down the North Sea as summer advances, and 
feverish activity prevails at British tishcry centres 
from Wick (Caithness, Scotland) down to 
Yarmouth (Norfolk, England) in succession. 


Strategy of the Fisheries 

The tons of fish which it is necessary to catch 
to make the fisheries pay are not encountered by 
chance. The fish must be sought when and 
where they occur in gigantic shoals, or they 
must be awaited in areas which they habitually 
frequent at certain times. Some of the bigger 
fishing vessels now go on a six-week voyage and 
travel up to .5,(K)() miles. Some are equipped 
with radio, some with an echo-sounding device 
which enables them to locale big shoals of fish. 

Fish often reach the land in gluts, or spasms, 
and fishery organizations must be adaptable. 
The landed catch mu.st be handled quickly. 
Labour must be available to prepare the fish for 
market, including gutting and salting prelim- 
inary to packing in barrels for long-distance 
transport ; packing in ice ; curing or smoking 
for preservation ; or canning for preservation 
more or less indefinitely. The port must be in 
easy touch with markets. Sea, rail, or road 
transport must be ready for seasonal and inter- 
mittent rush tratfic, 

British fisheries depend in the main upon 
herring, cod, mackerel, halibut, sole, and plaice. 
Cod-liver oil and halibut-liver oil have long been 


valuable products. Herfings arc sold in various 
forms. A herring cured and smoked is called 
a red herring or bloater ; split open and 
smoked, it is a kipper. Herrings arc also 
pickled. There is great trade in sardines 
canned in olive oil, and fish pastes potted 
tinned, or glassed. The sturgeon, caught in the 
N. Atlantic and the Black and Caspian Seas, 
and the bigger rivers entering these, and off the 
coast of Britain, is a food fish and a source of 
caviare (the roe prepared for table) and isinglass. 

The fish oil industry has always included 
whale oil as well as oil from cod, halibut, and 
herring. Whales are sought usually in the 
colder oceanic waters. Fish surplus to market 
requirements are converted into fertilizers for 
the land, and into meal for cattle, pigs, and 
poultry. Even fish scales are used in the manu- 
facture of some kinds of artificial pearls. 

Resources of the Pacific 

Fi.sheries developed in the North Pacific 
Ocean along the eastern and western shores in 
comparatively similar localities to those of the 
North Atlantic Ocean ; for off Japan and 
British Columbia the oceanic waters are related 
to the warm current of the Pacific Ocean — the 
Kurosiwo or Black Stream of Japan. Herring, 
salmon, cod, and other food fishes arc taken off 
Japan. On the American coast, in Alaska, in 
British Columbia, and in the neighbouring areas 
of the United States, salmon in great numbers 
frequent the seas and the rivers ; the Fraser 
and Columbia rivers and Kodiak Island are 
important sources of salmon, tinned in immense 
quantities for market. Oyster, crab, and lobster 
fisheries were originally local ; the canning 
industry has found a vastly wider market. 

Jn inid-20th century the annual total fish 
catch was 25,097,000 tons. The U.S.S.R.. 
China, the U.S.A., Japan were each responsible 
for 10 per cent., Norway and the U.K, each 
5 per cent., Canada 4 per cent. The U.K. (21 
per cent.), U.S.A. (18 per cent.), and Germany 
(17 per cent.) were the main importers of fish 
and fish products. Norway (28 per cent.), 
Canada (20 per cent.), and Iceland (12 per cent.), 
were the main exporters. 


LESSON 5 

Staple Foods of the Orient 


P ADDY fields — the term conjures up a ro- 
mantic picture of the Orient. One sees 
a flat valley floor laid out chequer- 
board style, with squares or rectangles of water- 
covered mud separated by lines of dry mud. 
Coolies, lightly clad, with heads shielded from 
the sun, bend over young rice plants as they 


work ankle-keep in the mire. Paddy, or padi, 
is rice in the husk. 

The rice of commerce is the seed of an annual 
grass, Orzra sativa, growing to 6 ft. in height, 
and aquatic in habit. It is rich in starch but has 
little protein and fat. In the husk are salts and 
vitamins, and when this is removed (in milling) 
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a prolonged rice diet may result in the disease 
called beri-beri. By-products of rice include 
sake, the Japanese national beverage, and 
starch ; cigarette papers and thin tissue used in 
confectionery are made from the straw. 

The average yearly world production of rice 
has been estimated at about 150 million tons. 
China produces 30 per cent., India 22 per cent., 
Pakistan 8 per cent., Japan 8 per cent,. Indonesia 
6 per cent., Siam 4 per cent., Burma 3 per cent., 
Indo-China 3 per cent., Korea 2 per cent. 
Burma, Siam, the U.S.A., Egypt, Formosa, 
and Indo-China normally produce an exportable 
surplus, most of which goes to India, Malaya. 
Ceylon, and Japan. But a very large part of 
the rice crop is consumed in the areas in which 
il is grown. In India rice is the staple food of 
about onc-third of the population. In Japan, 
the Philippine Islands, parts of the East Indies, 
Indo-China, and parts of China, the great bulk 
of the people live mainly on it. The amount 
of rice consumed in Europe is comparatively 
small, and the international trade, except 
between the countries of Asia, is therefore not 
great. Cireat Britain import rice principally 
iVom India, Spain, and Australia. 

Rice Production in Bengal 

The Bengal region of the Indian sub-con- 
unenl is a typical rice-producing area. At 
least half the cropped land in this area is 
devoted to paddy. There are 100,000 square 
miles ofstoncless soil unbroken by any elevation 
’ practically treeless black alluvium of super- 
abundant fertility, continually enriched by 
nvenne floods. In Bengal the needed water is 
supplied by the monsoon rains, which come 
with a burst usually in mid-Junc, and continue 
in a succession of cyclones, penetrate the Ganges 
lowland from the Bay of Bengal, and reach 
a maximum in July and August, falling away 
in September and llnishing in October ; during 
this period a soaking soil steams between the 
downpours under a scorching sun. 

The rains may be localised in the area and 
patches may be dry, so that in September, 
which is a critical time, the rice plants may lack 
water and shrivel in the increasing dryness of the 
air ; if water cannot be supplied from irriga- 
tion channels, the crop fails. The main crop, 
so-called winter rice, is reaped from November 
to February ; a smaller crop of early rice is cut 
between July and September, and a coarse 
spring rice is obtained in April. This cropping is 
related to the three seasons. 

Other Areas of Production 

The hot season, March to June, is useless ; 
the wet season, June to October, supplies the 
water ; the cool season, November to February, 
is the main reaping time. An inferior rice is 
grown on terraced, irrigated hill-sides in India. 
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In Japan, where low land is strictly limited, the 
hill-sides are used for crops of superior quality, 
and Japan exports some of this rice in exchange 
for larger quantities of inferior rice. 

The preparation of rice is not dissimilar 
from that of wheat. The first process is the 
separation of the grain from the stalk. The 
winnowed clean paddy is then husked ; the 
husk is used in Burma as a fuel and for the 
manufacture of producer gas. Bran is removed 
from the rice by a process of skinning, the bran 
being used for cattle food. The skinned rice is 
white ; and for the European market it is 
polished. 

Other Cereals, Pulses, Millets 

Rice is not the sole or even the chief food 
grain of the East ; the gigantic crops which are 
grown in the suitable areas of the Indian sub- 
continent, for example, arc insufficient for the 
teeming millions of the flood-swept alluvial 
plains of the Ganges and the Yangtze. In 
Bihar slate, a neighbour of West Bengal, most 
of the people live on other cereals— -maize, 
wheat, and barley -or on pulses and millets. 
The millets are rainy-scason crops, and the 
pulses, such as gram (chick-peas), are cold- 
season crops. 

In the Punjab the chief food grains are wheal, 
gram, baira (spiked millet), and jowar (great 
millet) ; rice comes after these. In Madras, 
where about four-fifths of the cultivation 
IS devoted to the food grains, rice, though the 
chief cereal grown, is only a quarter of the 
supply. Next comes millet, followed by red ragi 
(raggee). For the Japanese, soya beans arc a 
staple food. 

Sago, a starchy substance made from the pith 
of a palm tree native to the E. Indies and New 
Guinea, is very nuiritious. It is familiar in 
Britain in the form of pearly grams (pearl sago), 
and is used to make milk puddings. 

China and its Food Problems 

Detailed information about China’s food 
crops for home consumption is not available. 
But rice docs not enter into the economy of 
northern China, the land of the Yellow river ; 
there wheat and millets, with the inevitable 
soya bean — sometimes called the “ universal 
food provider,” so rich is it in nutriment — are 
the chief food sources. In central and southern 
China, the lands of the Yangtze and Si rivers, 
possibly two-thirds of the people rely almost 
entirely on rice ; cultivation is of the most 
intensive character, every square foot of 
available soil being used. In some of the rice- 
eating areas there is a population density of over 
6,000 per square mile, and these folk live on 
what they grow. That explains why, even in 
time of peace, crop failure means famine to 
such densely peopled areas. 
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LESSON 6 

Sugar’s Place in World Economics 


T HtRE is competition between the growers of 
the sugar cane, which is a cultivated 
tropical grass, and the sugar beet, a root- 
crop of temperate regions, to supply the world’s 
demand for sweetness. The sugar canc requires 
great heat and considerable moisture in the 
soil, IhougttJess moisture than is needed by nee. 
The stems, or canes, grow to about 20 feet high, 
and It is from these that cane-sugar is extracted. 
The roots arc perennial, throwing up each year 
fresh stems to replace those cut down at the 
previous harvest. Under favourable conditions 
the plants may be productive for 30 years, 
though replanting is usual after live years. 
Golden syrup, black treacle, molasses, and rum 
are by-products of cane-sugar. 

In contrast, sugar beet must be sown every 
year. It can be grown where potatoes yield 
well, and it is a welcome addition to the harvests 
on the poorer soils of western Europe. An 
important by-product of sugar beet is stock- 
feed, made from the pulp after the sugar has 
been extracted from the swollen roots ; and the 
refuse is used as a fertilizer. 

Varieties of Sugar 

The production of sugar for the European 
markets is a highly organized business. Its 
varieties, in form, are loaf or granulated ; in 
colour it is white, yellow, or brown. It involves 
factory operations ; the processes of extraction 
and treatment of the juice require operative 


skill and expert chemical knowledge. There is 
a vast dilTercnce between a modern sugar factory 
and the crude arrangements which prevail in 
some parts of southern India, where sugar canes 
are a feature of the landscape. T here a pair of 
bullocks attached to a pole amble in a wide 
circle to cause a rotation of rollers which press 
the juice from the canes, in the open air. This 
native industry produces raw sugar, country 
sugar, and molasses, mainly for local con- 
sumption, and the quantity is difficult to assess. 

Rise of Beet-sugar Industry 

Development of the beet-sugar industry owes 
Its rise to the Napoleonic and other wars of the 
early 19th century when the British blockade 
impeded the import into the Continent of 
tropical sugar from overseas. By 1820 the 
manufacture of sugar from beet was an 
established industry in sevefal European 
countries, but it was not till the end of the 19th 
century that beet-sugar became a real rival of 
cane-sugar. In England beet-sugar production 
became an established industry in 1912, 

Normal average annual consumption of 
sugar in the U.K., Australia, New Zealand, and 
the U.S.A. is over 100 lb. a head, less in 
continental Europe. The eating of sweetmeats 
— candy in America, chocolate and boiled 
sweets in Europe ; the increased popularity of 
sweetened tea and coffee as beverages ; the 
making of jams and marmalade ; developments 




Sugm^, Fruit, Tea, Coffee, Cocoa 


in the preservation of fruits in tins and bottles ; 
these are all factors of importance in sugar 
economics. 

The U.S.S.R. is the largest producer of beet- 
sugar, India of cane-sugar. Total world 
production of beet-sugar in mid-20th century 
was 86,250,000 tons, made up as follows 
U.S.S.R. 26 per cent.; U.S.A. 11 per cent. 
Germany 11 per cent.; France 10 per cent. 
Poland 6 per cent.; U.K. 5 per cent.; Czecho- 
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Slovakia 5 per cent. ; others 26 per cent. Total 
world production of cane-sugar in the same 
period was 235,935,000 tons, made up as 
follows : India 21 percent.; Cuba 18 per cent.; 
Brazil 13 per cent.; Puerto Rico, Java, Madeira, 
Colombia, and Mexico, each 4 per cent. ; others 
28 per cent. 

On a lesser scale, sugar is obtained from some 
species of palm trees and from the sap of 
American maple trees. 


LESSON 7 

Fruit — Origin and Distribution 


B ritish orchards and market gardens produce 
soft bush and ground fruits, and tree 
fruits such as apples, pears, plums, and 
cherries. But the supply is insufficient for home 
consumption, and Britain is probably the 
greatest importer of fruit in the world. 

The citrus fruits, native to Asia, of which 
orange, lemon, and grapefruit are the best 
known, are of enormous commercial importance. 
Tangerine, mandarin, Californian seedless, 
Jaffa, and navel arc commercial types of orange. 
Cultivation is on a large scale in California^ 
ITorida, the West Indies, Brazil, and S. Africa. 

Soft tree fruits, such as peaches and apricots 
(native to Asia), were at fust rare except in the 
countries of their origin ; canning made it 
possible for American and other produce to be 
extensively marketed. Pineapples come whole, 
or in tins, cubed, chunked, or sliced. 

Some of the largest banana plantations are in 
Central and KSouth America, Jamaica, and the 
Canary Islands. For export, the fruit is cut 
when green, and the unripe bananas arc shipped 
in vessels whose holds arc equipped to maintain 
a temperature of 53 degrees F. The importer 
stores them for a few days in ripening rooms 
heated to about 65 degrees F., and when yellow 
they are distributed to the retailers. Canary 
Island bananas, however, are commonly shipped 
in crates, without refrigeration. 

With* other fruit, dehydration is successful. 
Apples, apricots, etc., can be deprived of their 
water content for transit ; the purchaser plumps 
them up by soaking them in water. 


The following summary gives the chief 
commercial sources of common edible fruits. 

Apples. Worcestershire, Herefordshire, Devon, 
Nova Scotia, Tasmania, Washington, British Columbia, 
S. Africa. Cider is fermented apple luicc : Devon, 
Hereford. Bnllany, Normandy. 

Apricots. Canada, france, California, S. Africa, 
Australia. 

Bananas. Brazil, India, Tanganyika, West Indies, 
Canary Islands. 

Cherries. England, Germany, Netherlands, Bel- 
gium, Italy, U.S.A. 

Currants. Red, white, black : northern Europe 
(England), America. Dried (small grapes) ; Greece, 
Spam, U.S.A , Auslralia, Turkey, Persia, S. Africa. 

Dates. Persia, Iraq. Arabia, N. Africa, ^ffcxico, 
California. 

Ftg\. Italy, Greece, Syria, Algeria, Portugal, 
California. 

Grapefruit. Florida, California, W. Indies, Israel, 
S. Africa. 

Grapes. Spain, France, Netherlands, Italy, U.S.A., 
Greece, S. A Inca. 

Lemons. Spain, Italy, U.S.A,, Egypt, S. Africa, 
Australia, New Zealand. 

Melons (water-melons). India, China, U.S.A., 
S. Africa, Egypl. 

Oranges. California, Spain, S Africa. Brazil, Israel. 

Peaches. U.S A., Argentina, Italy, S. Africa, 
Netherlands, Spain, Hungary, Australia, Canada. 

Pears. U.S.A., S. Africa, Canada, Belgium, France, 
Australia, Britain Perry is fermented pear juice : 
Worcester, Gloucester, Hereford, Devon, Somerset, 
Normandy, Brittany, Germany. 

Pineapples. Florida, Hawaii, S. Africa, Australia, 
Malaya. 

Plums, Fngland, France, U.S.A., S. Africa. 

Prunes (dried plums). California, France, Italy, 
Portugal. 

Raisins (dried grapes). U.S.A., Australia, Turkey. 
Persia, Greece. 

Sultanas (dried seedless grapes). U.S.A., Australia, 
Turkey, Persia, Greece. 


LESwSON 8 


Tea, Coffee, 

T he beverage tea is made (with boiling water) 
from the dried and prepared leavc.s of a 
species of evergreen tree, chiefly Thea 
sinensi.s\ native to Asia. It was first drunk by 
the Chinese, hundreds of years (the date is 
uncertain) before it was known in Europe. It 


and Cocoa 

reached England in about 1660, but chiefly 
because of the prohibitive price of the prepared 
leaf (as much as £3 per lb.) its use was on a very 
small scale until greatly increased production 
gave it a vastly wider market in about the 
middle of the 18th century. 
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LUXURY COMMOnri'lES. Production figures for lea, coffee, and cocoa arc given in this Lesson : 
those for beer, wine, and tobacco, in Lesson 9. The map above shows the principal sources of all six products. 


C hina was the source of the world’s tea supply 
until the 1 9th century. Indian tea reached 
England in 1839. Ceylon entered the tea 
market in about 1876. By the 1920s tea was 
being grown in Kenya, Tanganyika, Uganda, 
and Nyasaland. At mid"20th century the 
total average annual world production was 
845,000 tons, of which China produced 36 per 
cent., India 32 per cent., Ceylon 17 per cent., 
Japan 4 per cent., Indonesia 3 per cent., 
Pakistan 3 per cent., U.S.S.R. 2 per cent., 
others 3 per cent. 

Brands of tea differ in flavour according to 
country of origin, the quality of leaf, the manu- 
facturing process, and the subsequent blending. 
On a tea plantation the trees are kept to about 
5 feet in height (by regular pruning) so that the 
leaves are within easy reach of the pickers. 
The trees are picked-over several limes a year, 
the tips of young shoots only being taken. 
Over 3,000 tips go to a pound of tea ; expert 
pickers can pluck about 30,000 tips in a day. 
The tea plant is hardy, though frost diminishes 
the yield. It needs rich soil, copious regular 
rains during the growing period, and good 
drainage. Hill slopes are suitable, provided 
the soil meets with the plant's requirements. 

Coffee 

Coffee is prepared from the roasted and 
ground seeds of evergreen trees of the genus 
Coffca, native to Abyssinia, where it was first 
used as a beverage. The coffee plant was 
carried across the Red Sea to Yemen, a province 
of Arabia. The climate of Yemen is peculiarly 
suited to its growth : a thick mist rises on 
almost every morning of the year and protects 
the bushes during the hottest part of the day. 
Coffee was introduced into England in the 17th 
century ; and by the Dutch into Java and 
Ceylon. Then it spread to all the countries of 


tropical America, and eventually to East Africa. 
Arabia’s present production of coffee, most 
of which goes to Turkey and Egypt, has little 
commercial significance, though Mocha (a 
coffee once shipped in great quantities from the 
port of that name) is still considered to be one 
of the best. Production in Biazil far outstrips 
that in any other country, amounting to nearly 
half the world total of 2,152,000 tons. 

At mid-20th century the chief producing 
countries and their percentages of annual 
production were Brazil 49 per cent. ; Colom- 
bia 16 per cent. ; El Salvador 3 per cent. ; 
Guatemala 3 per cent. ; Mexico 3 per cent. ; 
Angola 2 per cent. ; Venezuela 2 per cent. 

In the early stages of growth the coffee 
plants need shade, and this is supplied in coffee 
plantations by interplanting with certain other 
plants, such as the banana, which are better 
able to withstand full sunshine. For easy 
cultivation the coffee trees are restricted (by 
regular pruning) to about 10 feet in height. 
The deep scarlet, cherry-like fruits each contain 
two seeds. The fruit (berries) are gathered 
when ripe, and the extracted seeds are soaked in 
water, allowed to ferment for a short time, then 
washed, dried, and packed for export. 

During the first part of the 19th century 
coffee production increased in Ceylon until it 
became the principal export of the island. But 
in 1869 a leaf fungus appeared in the plantations 
and so impaired the productiveness of the trees 
that the cultivation of coffee in Ceylon seriously 
declined, and eventually tea plantations took the 
place of the coffee plants. 

Cocoa 

Cocoa, as a beverage, is prepared from the 
seeds (beans) of an evergreen tree, Thcobroma 
cacao, height about 20 feet, native to the West 
Indies and tropical America. The drink was 




1297 


Tea, Coffee, and Cocoa 


introduced into England from South America in 
1656. The tree needs much moisture, a deep 
soil, and greater heat than coffee. The seeds 
number about 60 per pod ; the pods measure 
up to about 10 inches long and 3^ inches in 
diameter. The seeds, after separation from 
their pulp, are fermented slightly, then dried, 
roasted, and ground. Cocoa-butter, a vegetable 
fat extracted during the manufacture of the 


cocoa powder, is used in making chocolate. 
At mid-20lh century the total average annual 
world production of cocoa was 764,700,000 tons, 
made up as follows ; Gold Coast (British West 
Africa) 32 per cent. ; Brazil 18 per cent. ; 
Nigeria 13 per cent. ; French West Africa 7 per 
cent. ; French Cameroons 5 per cent. ; Domini- 
can Republic 4 per cent. ; Ficuador 3 per cent. ; 
others 18 per cent. 


LESSON 9 

Beer, Wine, and Tobacco 


B r.ER and wine are typically European com- 
modities. One of the oldest beverages, 
beer is an intoxicating liquor made from 
barley or other malted grain, hops, sugar, and 
yeast. Varieties of beer include bitter, mild, 
pale ale, old ale, lager, porter, stout. Beer had 
ibr long been a common drink in England when 
duty was first imposed on it, in 1660. At mid- 
20th century the average annual production of 
beer in Great Britain was 25 million bulk 
barrels (a bulk barrel is 36 gallons), and excise 
duty in the U.K. was over £243,000,000. Most 
of the barley grown in Britain is used for 
malting Hops are grown in I ngland (21,000 
acres) in Kent, Sussex, Hampshire, Hereford, 
and Worcester ; imports arc from the U.S.A. 
Hungary, and France. 

Climate and the Grape 

The grape vine, from the fruit of which wine 
is made, will grow in most temperate and warm 
temperate climates ; but only from grapes grown 
in areas where the September temperature in the 
northern hemisphere (in the southern, the March 
temperature) averages 60'^ can wine of a com- 
mercial quality be produced. Before the wine 
trade developed, the vine used to be grown in 
England and wine made from its grapes ; nowa- 
days, except possibly here and there as a hobby, 
vine-growing for wine-making has ceased in 
England. 

A sunny climate without excess of rain, and 
warm soil that retains moisture, are most suit- 
able to the cultivation of the grape vine. It 
roots deeply, and this enables it to thrive where 
the summers are dry (e.g. in the Mediterranean 
area), also where, provided the summers are 
warm and long enough, it has to survive winter 
frost (e.g. in south Russia), 

The Wine-producing Countries 

Most of the wine produced is consumed in the 
counti 7 of origin. France, largest wine pro- 
ducer in the world, is also the largest consumer. 
In normal times the average annual consumption 
in France is 14 gallons per head, and though 
France exports a proportion of her fine wines she 


imports something like 25 per cent, in quantity 
of her own production, in inferior wines, chiefly 
from Algeria. 

Local conditions of climate, aspect, and char- 
acter of the soil have considerable effect upon 
the kind of grape grown, and therefore the type 
of wine produced. Burgundy and champagne 
originate in the old French provinces of those 
names. Claret, or Bordeaux wine, comes from 
the Gironde district of France ; hocks and 
moselles from the Rhine and Moselle vineyards 
of Ciermany ; sherry from the neighbourhood of 
lerez dc la Frontcra in Spain ; port from the 
Douro valley of Portugal. C hianti comes from 
the C’hianti hills of Italy, and barolo from Pied- 
mont. In many wine-making districts there arc 
vintages of first-rale quality quite unknown out- 
side the area of growth, either because they do 
not travel well or because they arc too small in 
quantity to be commercially valuable. 

Viticulture flourishes in South Africa (the 
wines of the Cbnstantia district of Cape Province 
were already well known in England in the 17lh 
century) and Australia (South Australia, Vic- 
toria, and New South Wales). Preferential 
customs treatment gave an impetus to the import 
of Commonwealth wines. But the consumption 
of wine in Great Britain is low, averaging only 
0*6 gallons per head per annum. The total 
annual world production of wines in mid-20th 
century was 18,100,000 tons, accounted for as 
follows : France 29 percent. ; Italy 20 per cent. ; 
U.S.A. 8 per cent. ; Algeria 8 per cent. ; Spain 
7 per cent. ; Argentina 6 per cent. ; Portugal 5 
per cent. ; others 17 per cent. 

Tobacco 

Tobacco had its origin in the New World, for 
the plant from the leaves of which it is made is 
native to America. The custom of smoking was 
popularised in England by (according to tradi- 
tion) Sir Walter Raleigh, in about 1 586. At first 
a luxury, it came to be regarded by millions of 
men and women as a necessity, and its cultiva- 
tion spread to all parts of the world having a 
suitable climate, though the country producing 
the largest quantity for export is still the United 
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States. The best leaf is obtained from plants 
grown in warm temperate regions ; but tobacco 
will grow anywhere in the tropip, and it is 
grown on a small scale, for private use, in 
England. Tobacco imported annually into 
Britain in the 1950s was over 280 million lb. 

The tobacco plant is an annual. Two species 
most commonly grown are Nicotiana tahacum 
and N. rustica. Height ranges from four feet to 
about six feet. The leaves arc green when 
harvested. Processes before the leaf is ready for 
factory include drying, fermenting, and matur- 


Geography 

ing. Even slight differences of soil and climate 
cause a difference in the character of the crop. 
Tobaccos produced for export are of several 
types and each type has a flavour of its own. 
The most common commercial distinctions are 
between Virginia and Balkan types, and between 
cigarette, cigar, and pipe tobaccos. Flue-cured 
Virginian tobacco is the most popular type for 
cigarettes. Cuban cigar leaf and Sumatra cigar 
wrapper are special tobaccos. Snuff, for in- 
haling through the nose, is a powdered form 
of tobacco made from the stalks of the plant. 


LESSON 10 

Textiles of the World 


U NTIL the beginning of the 20ih century the 
textiles of the world were made from 
natural fibres, of which the chief were 
two vegetable (cotton and linen), and two 
animal (wool and silk). The 20th century 
saw the rapid commercial development of rayon 
(or artificial silk), invented in 1883, which is 
replacing silk, cotton, and linen in many of 
their uses besides being woven into mixtures of 
those materials and of wool. Rayon gives to 
fabrics a silk-like texture and lustre at a cost 
much below that of silk. 

All the natural textiles are of great antiquity. 
Manufactured llax fibres have been found 
among the remains of the Bronze Age lake 
dwellings of Switzerland ; cotton fabrics date 
back to the earliest times of which there are 
record ; wool was used by the Romans, and 
before ; the spinning and weaving of silk began, 
according to Chinese legend, about 2700 b.c. 


Linen is made from the fibres of the stems of 
the flax plant, Linum usitatissimum, an annual 
up to 3 ft. in height. The plant flourishes in 
very different climates — it will grow well in 
India, and in the colder parts of Russia. But 
the flax of India is grown mainly for its seed, 
which yields linseed oil, used in making paints, 
printer’s ink, linoleum, patent leather ; the 
residue (oil-cakc) is used for feeding cattle. 
Flax for linen is grown in cooler climates. The 
largest producer in mid-20lh century was 
Russia, accounting for 80 per cent, of the world 
total of 884,000 tons. The best-quality thread 
comes from flax grown in Belgium ; Northern 
Ireland grows flax to make fine linen. 

Linen making is an important industry in 
Northern Ireland (centre, Belfast) and Scotland 
(centres, Dundee and Dunfermline) in the 
British Isles, also in Germany, the Netherlands, 
Czechoslovakia, and Belgium. 



Textiles 


The woolly fibres which cover the seeds of the 
cotton plant are the cotton of commerce. The 
species generally cultivated is native to India, 
Jndo-China, and the East Indian islands. Jt 
needs a long summer ; sufficient but not 
excessive moisture ; a warm and even but not 
excessive temperature ; and bright sunshine. 
It is grown as an annual, and reaches a height of 
about 6 ft. 

Cotton Production in the U.S.A. 

The United States produces the largest crop 
of cotton in the world -42 per cent, of the 
average annual world production (mid-20th 
century) of 6,546,000 tons. Texas, Mississippi, 
Arkansas, Alabama, Georgia, South Carolina 
arc .some of the important cotton-producing 
states. In the islands along the coast of 
Georgia and South Carolina, and in northern 
Florida, Sea Island cotton -the best of all —is 
cultivated. It produces fibres up to 1\ in. long ; 
the average length is 1-6 in. Slightly saline soil 
and slight salinity in the atmosphere seem to be 
important factors in its succc.ssful cultivation. 
Sea Island cotton is also grown in the West 
Indies, in Egypt, and some of the Pacific 
islands. In the U.S.A. the greatest production 
is of cheap, medium fibre-length (staple) 
cottons. 

Cotton in the U.S.S.K., India, Egypt 

Next to the United States in quantity of 
output comes the Soviet Union, whose average 
(mid-20th century) annual production is 17 
per cent, of the world total. The main pro- 
ducing areas in the U.S.S.R. are Soviet Central 
Asia, south of the Aral Sea, west of the Caspian 
Sea, and South Ukraine. In the Indian sub- 
continent (7 per cent, of world production) 
cotton (mainly the coarse and short varieties) is 
grown on the so-called black cotton-soil of the 
Deccan, in Uttar Pradesh, and in the Punjab (W. 
Pakistan). Egypt (6 per cent, of world produc- 
tion) produces the finest long staple cotton (up 
to li inches long), and this commands higher 
prices than the average American or Indian 
product. China uses almost all her own crop 
(6 per cent, of world production). 

Cotton Manufacture 

In the manufacture of cotton, Lancashire, 
England, was long pre-eminent. The first 
inventions for machine spinning and weaving of 
cotton were made by Englishmen in the early 
days of the British industrial revolution, and 
these, employed in a climate naturally suited to 
cotton spinning, gave Lancashire an initial 
advantage which she maintained for many years. 
Lancashire’s manufactures still rank among the 
finest in the world ; but she has lost most of her 
former immense trade in coarse and cheap 
cottons to India and Japan. The United 
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States has developed an extensive cotton manu- 
facturing industry ; the states of Georgia and 
North and South Carolina consume most of 
the American cotton. 

Wool Production and Consumption 

Sheep's wool is the wool of commerce. The 
merino sheep, which bears the best wool, seems 
to have originated in North Africa, whence it 
was introduced into Spain. For centuries 
Spain produced the best wool. During the 
Middle Ages wool was far and away the most 
important of England’s products, and she ex- 
ported great quantities, noted for length of 
staple, to the woollen manufacturing centres of 
Flanders. Towards the close of the 18th 
century the merino sheep was introduced into 
Australia, and there it has ffourished exceed- 
ingly. Parts of Victoria and New South Wales 
produce a wool of unequalled softness and 
lustre, which is also long in staple. The highest 
prices in the London market are paid for the 
wools of Australia. 

The woollen industry of Great Britain absorbs 
most of the wool from Australia and South 
Africa. The United States, in spite of her own 
large production, imports wool for manufacture 
from India, Argentina, Great Britain, and else- 
where. Wool from Argentina helps also to 
maintain the woollen industries of the U.K., 
Germany, France, Italy, and Belgium. The 
average annual wool production in mid-20th 
century was 1,704,000 tons, accounted for as 
follows: Australia 28 percent ; Argentina 11 
per cent. ; New Zealand 10 per cent ; U.S.A. 
7 per cent. ; U.S.S.R. 7 per cent. ; South Africa 
6 per cent. ; Uruguay 4 per cent. ; Spain, 
China, the U.K., each 2 per cent. ; others 21 
per cent. 

Silk Production and Consumption 

Silk is made by uniting a number of the fine 
threads spun by caterpillars as a wrapping for 
themselves when they reach the cocoon stage. 
The greater part of the silk of commerce comes 
from the cocoon of the silkworm, the cater- 
pillar of a moth, Bonihyx niori, which feeds on 
the leaves of the mulberry tree. Silkworms are 
reared in quantity in China (the original home of 
silk), in Japan, and in India. Italy, France, 
and Spain have a comparatively small silk- 
rearing industry, Italy producing about three- 
quarters of the silk grown in Europe. A silk 
farm at Lullingstone Castle, in Kent, produced 
silk for the 1953 coronation robes of Queen 
Elizabeth 11. 

As an early stage in the preparation of silk 
for market, threads from several cocoons are 
wound off together ; the finer grades have 
5 to 7 threads, the coarser from 11 to 20. The 
threads have a slight stickiness which makes 
them cling together readily. It takes about 
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1 1 lb. of cocoons to produce 1 lb. of reeled silk. 
In addition to the cultivated silk, China and 
India both produce “ wild '’silk (tussore), made 
from the collected cocoons of caterpillars of 
other moths, and of the mulberry moth in its 
wild state. The wild silk of China is about a 
quarter of her whole output. Some parts of 
Africa also produce wild silk. 

Countries Manufacturing Silk 

Besides being one of the great silk producers 
of the world, Japan is also a big manufacturer of 
silk goods, of which she exports more than any 
other country. Most of the silk of China and 
of India IS made up on the spot, very largely 
for home consumption, though China exports 
a certain amount of silk goods of a better 
quality than the Japanese. The United Stales 
has a big silk manufacturing industry, based on 
imported raw silk. Silk goods of the finest 
type have for many years been made in France, 
in the Lyons area. Krefeld, in Ciermany, 
and Zurich and Basle, in Switzerland, arc other 
European centres of silk manufacture. In the 
U.K. the silk-spinning industry is relatively 
small ; Bradford and Macclesfield are chief 
centres. A drastic decline in the silk trade 
followed the Second World War ; this was due 
mainly to coinpetilion of stronger synthetic 
fibres, especially rayon. 

Rayon 

The name rayon was adopted in the U.S.A. 
in 1924, and has become established in Europe, 
for tilaments made by draw'ing or pressing 
cellulose in solution through tubes of very fine 
bore, and solidifying the resulting threads. 
These filaments are so fine that, as with real silk, 
a number of them — 10 to 20— arc united to 
form a thread of “ silk.” Cotton waste, saw- 
dust, or wood pulp is the usual material from 
which the cellulose solution is made ; and these 
materials are chemically the same as those 
used by the silkworm in the natural process. 
Threads of sufficient tensile strength and 
elasticity to stand weaving and working-up can 
be produced at low cost from numerous waste 
or semi-waste natural materials. 
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The Second World War, by interrupting the 
supply of natural silk, greatly stimulated the 
production and improvement of the artificial 
substitutes, particularly in connexion with war 
uses (c.g. for parachutes), where expense of 
experiment and production counted for little. 

In mid-20th century the annual world pro- 
duction of rayon filament yarn was 860,000 
tons, made up as follows : U.S.A. 50 per cent. ; 
U.K. 10 per cent. ; West Germany 7 per cent. ; 
Italy 6 per cent. ; Japan 5 per cent. ; France 
5 per cent. ; Netherlands 3 per cent. ; Canada 
2pcrcent. ; Brazil 2 percent. ; others 10 per cent. 

Rayon is produced by three different chemical 
processes : viscose, acetate, and cupram- 

monium ; in mid-20th century 85 per cent, of 
world output was of the viscose type. Viscose 
rayon dyes readily and is widely used for 
apparel and in special industrial applications, 
e.g. in rubber tyres. Acetate, which is the 
” silkier ” rayon, is used where appearance and 
” handle ” are important. Cuprammonium 
rayon production is comparatively unimportant. 
World production of rayon is increasing rapidly, 
as the following table shows. 


PERCENTAGE DISTRIBUTION OF FIBRE 
CONSUMP HON 
(Based on Production by WeudU) 



1920 

1930 

1940 

1950 

Gollon 

S5 

K2 

74 

6« 

Wool 

15 
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Rayon 

— 

3 

13 

19 

J'hc consumption 

of silk IS 

now less 1 

than 1 

per cent. 


Other Synthetic Fibres 

Nylon, tcrylenc, orlon, and glass fibre are 
man-made fibres, synthesised from by-products 
of coal carbonisation and petroleum refining. 
At mid-20lh century, nylon was much the most 
important of these, but their combined pro- 
duction (76,000 tons) was far less than that of 
rayon. The U.S.A. produces about 85 per cent, 
of the total of these synthetic fibres, the U.K. 
5 per cent., Canada and France each 3 per cent. 
World capacity is expanding rapidly ; it 
trebled between 1950 and 1953. 


LESSON 11 

Rubber, Natural and Synthetic 

I T is difficult to imagine a world without referred to a material from a Mexican tree with 
rubber. Yet this valuable substance played which the Spaniards made their cloaks water- 
a negligible part in world economy until proof. In 1736 La Condamine read to the 
the invention of the pneumatic tyre by J. B. French Academy a paper on caoutchouc, the 
Dunlop (1840-1921) in 1888, South American name by which rubber first 

Columbus, in 1493, observed the natives of became known in Europe. It was first brought 
Haiti playing with a ball of a black resilient to England in 1770. and was used to rub out 
substance; and Juan Torquemada, in 1615, pencil marks (hence “ india-rubber ”). A 
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process for waterproofing cloth with dissolved 
rubber was patented by Charles Macintosh 
(1766-1843) in 1823, and the name still survives 
for a waterproof material. 

The development of the process for hardening 
rubber by the addition of sulphur (vulcanisa- 
tion)— Charles Goodyear (1800 60) patented a 
method in 1844 — made rubber available for a 
number of other purposes. Even so, the 
amount used was small ; in 1850 much less 
than 500 tons was imported into the U.K. 
The 20th century saw a great growth of rubber 
output from 50,000 tons to ij million tons a 
year, mainly through the development of highly 
capitalised estates. The estates produce inter- 
nationally standardised grades by large-scale 
methods and increase output through the 
introduction of higher-yielding types. 

Natural rubber is ob- 


the displacement of wild rubber from the 
rnarket in favour of plantation-grown rubber. 
Similar destructive methods of collection almost 
exterminated various indigenous rubber-pro- 
ducing plants in Nigeria and the Belgian 
Congo, where in the early years of the 20th 
century wild rubber formed an important 
item of export — small and inferior though it 
was in comparison with Brazil’s output. 

Cultivation of Rubber 

The possibility of growing rubber on a 
commercial scale in the East was suggested as 
early as 1834, but nothing was done for a number 
of years : the forests of the Amazon supplied 
the world's needs. But in 1873 some 2,000 
Hevea seeds were sent to Emgland— to the 
Royal Botanic Gardens, Kew, Surrey. Only 
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tained from a milky p 

liquid called latex which 71 M 
IS produced by certain 

tropical trees; but the 

rubber of commerce ^ ‘’'‘'Y i 

comes almost entirely 

from the tree Hevea \ 27 y 

hrasihensis. It is native to \ 

the forcstsof the Amazon ^ 

valley, and produces a / 

less resinous rubber than Jr 

any other known plant. • 

In natural conditions it 

will grow to a height of ^ 

100 feet, with a trunk " “ "" ' 

12 feet in circumference. RUBBER. 

Latex forms in a layer of 

cells between bark and wood, and is drained oil' 
through cuts in the bark. Hevea latex usually 
contains 30 to 40 per cent, of rubber in the form 
of globules suspended in the liquid. When 
suitable chemicals are added, the globules 
coagulate in a mass at the top of the fluid. 

‘ Wild ’ Rubber from Brazil 

Until the turn of the 20th century, rubber 
was obtained almost exclusively from trees 
and plants growing wild. Most of it came 
from Brazil, from the Hevea hrasihensis. The 
collecting point was Maniios, at the confluence 
of the river Amazon and the Rio Negro, and 
it was exported from Para — from which latter 
circumstance Hevea rubber got its name of 
Para rubber. The native collectors in a very 
short time exhausted the resources of the more 
accessible parts of the forests by overtapping, 
so that the trees failed to recover, and even 
by deliberately killing trees in order to drain 
every drop from the cells. 

These reckless methods led to increased 
difficulty, danger, and expense in collection as 
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RUBBER. Sources are indiciitcd by the figure 27. 


a dozen of these germinated, and six of the 
young plants, sent to the Royal Botanic Gardens 
at Calcutta, failed to flourish. Seedlings from 
another consignment of Hevea seeds from the 
Amazon raised at Kew and sent to Ceylon in 
1876 did much belter ; and .seedlings were 
then sent to other countries. The falling-off in 
the production of wild rubber and the increased 
demand for the commodity led many planters 
to take up its cultivation in the early 19()0s, 
and Singapore became a centre of seed 
distribution to Malaya and the Indies. 

More and more plantations were established 
in Malaya, the Netherlands Indies, and Ceylon, 
In Ceylon, for instance, about 300 acres were 
planted with Hevea hrasihensis in 1890 ; by 
1927 the area had risen to 400,000, by 1940 to 
604,000 acres. For a year or two before the 
First World War (1914) when rubber prices 
were high, the value of the rubber exported by 
Ceylon exceeded that of tea. Plantations were 
also established in India, Sarawak, North 
Borneo, Indo-China, Siam, parts of Africa and 
later Brazil itself. 


it became necessary to penetrate deeper and Hevea hrasihensis will flourish on even 
deeper into the Ajnazon forests, and helped in poor soil if there is a rainfall of 70-75 inches, 
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well distributed through the year, and a 
temperature of 75' to 95' , but it grows rnost 
rapidly and gives the best yield in moist, rich, 
alluvial, well-drained soil immediately after 
this has been cleared of virgin forest. Low- 
growing plants arc planted between the young 
rubber trees, to prevent soil from being washed 
away by heavy rains, and also to shade the 
young trees in the first stages of their growth. 
They are ready for tapping at live years old. 

Tapping on a rubber estate is carried out 
very .systematically. Cuts arc made in the bark, 
not too deep and not loo shallow, and as the 
latex flows sluggishly out it is collected in cups 
fastened below the cuts. Even with expert 
tapping there comes a time when the trees 
cease to be commercially valuable and the estate 
has to be replanted. In favourable circum- 
stances the yield per tree is 20 30 lb. a year. 

Smallholder Rubber Production 

Since the Second World War native small- 
holders, mostly relying on their own efforts, 
have been producing increasing amounts. 
Smallholder production now accounts for over 
one-third of the total output of rubber. The 
annual production of natural rubber at mid- 
20lh century was 1,623,000 tons, accounted foi 
as follows : Malaya 42 per cent. ; Indonesia 
32 per cent. ; Siam 6 per cent. ; Ceylon 
6 per cent. ; British Borneo 4 per cent. ; 
Indo-China 3 per cent. ; U.S.S.R. 2 per cent. ; 
Brazil 1 per cent. ; others 4 per cent. 

The American motor industry uses half the 
rubber consumed in the world, mainly in the 
form of tyres aneb pneumatic tubes for her cars 
(70 pci cent of the world total). The U.K., 
the U.S.S.R., France, Germany, and Japan arc 
also large consumers. The rubber market 
periodically experiences violent lluci nations in 
turnover and prices, and changes in the fortunes 
of the producers are equally great. 

Growth of “ Synthetic " Industry 

A new element of instability was occasioned 
by the American synthetic rubber industry, 
which became a major source of supply during 
the Second World War. Now nearly a third of 


the total world rubber supply is produced 
synthetically. In the early 1950s the United 
Stales produced 798,566 tons of synthetic rubber 
in a year, C anada 74,272 tons. Western Germany 
4,931 tons. The U.S.S.R, is also an important 
producer. Though not at present cheaper 
than natural rubber, synthetic rubber supplies 
half the American total requirements ; a 
minimum consumption of synthetic in main 
products is prescribed by law. 

Increasing Use of Latex 

Latex is liquid rubber with excess water 
removed. In contrast to rubber sheets, which 
are, in effect, solid latex smoked and preserved, 
liquid latex can be used for a large number of 
new purposes such as the manufacture of foam 
rubber (for cushions, mattresses, upholstery, 
etc.). The use of latex for purposes other than 
transportation has expanded rapidly. 

Consumption of natural rubber latex in the 
U.K. increased from 2,123 tons in 1946 to 
15,539 tons in 1952. In the United States 
consumption increased from 5,724 tons to 
53,567 tons over the same period. 

The culling off from the Allied nations of 
normal sources of supply of natural rubber in 
the Second World War Jed to increased pro- 
duction of rubber from other natural sources. 
The Amazon forests were worked over again, 
and the Hcvea plantations of Central and South 
America were extended. A shrub, Parthenium 
arf^cntcitiim, natural to the semi-arid areas of 
Mexico and south-west U.S.A., was extensively 
cultivated ; it yields what is known as guayulc 
rubber. The whole plant is pulled up and 
processed. The latex is much more resinous 
than Hevea rubber, and cultivation is worth 
while only when Hevva rubber is dear or scarce. 
Kok sa^hy: is a rubber-bearing plant of the 
dandelion family which will grow in temperate 
regions, and it is of some importance in the 
U.S.S.R. 

Average annual world consumption of 
natural and synthetic rubber in mid-20th century 
was 2,162,592 tons ; the U.S.A. consumed 53 
per cent. ; the U.K. and the U.S.S.R. about 
10 per cent, each ; France about 5 per cent. 


Li:SSON 12 

Vegetable Oils, Gums, Dyes, and Spices 


R ubher far exceeds in importance any 
other substance of similar origin, but a 
number of much older products derived 
from similar sources are of considerable im- 
portance in commerce. These are the vege- 
table oils, resins, and gums, which form the 
basis of many commodities in daily use. 

Oils are either fixed, when they decompose 


at high temperatures, or essential, when they 
can be distilled and concentrated. The fixed 
vegetable oils of commerce include palm olive, 
linseed, castor, cotton-seed, colza or rape, 
arachis, sesame, and soya. Allied to the oils arc 
the more viscous butters, such as those obtained 
from the cacao bean and from copra, the dried 
kernel of the coconut. 
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VEGETABLE OILS AND OTHER PRODUCTS. The map indicates the chief areas of origin. 


Palm oil is obtained from the Guinea oil-palm, 
a native of the Guinea coast of Africa, and 
occurring generally in West Africa between 10' 
N. and 10"' S. It is also cultivated in the East 
Indies. The oil-palm yields two types of oil ; 
ong from the fleshy part of the fruit, and used in 
the manufacture of margarine, soap, candles, 
high explosives, and tin plate (to prevent 
oxidation of the iron sheets before tinning). 
The other type of oil comes from the kernels 
(strictly, palm-kernel oil), and is used as a sub- 
stitute for the more expensive olive oil, which 
is derived from the fruit of the olive tree. 

Groves of olives are characteristic of the 
Mediterranean region, particularly of Italy, 
Spain, Portugal, Greece, and Turkey, where 
olive oil is an important item in the dietary of 
the people. The tree thrives in other winter 
rain regions, but, except in California and South 
Australia, the production of olive oil elsewhere 
is insignilicant. 

Cotton-seed, Linseed, Colza Oils 

Cotton-seed oil is a valuable by-product of 
the cotton harvest. No other oil seeds arc so 
extensively produced. The oil is used as an 
adulterant of, and a substitute for, olive oil. 
Linseed (flax seed) oil, produced from flax 
specially grown and not, like cotton-seed oil, 
a by-product of the fibre, comes from Canada, 
India, the U.S.A., and Argentina. It is used in 
mixing paints and varnishes, and is the basis 
from which oilcloth and linolepm are manu- 
factured. The oil-cake left after the oil has 
been expressed from cotton and linseed is an 
important winter feed for cattle ; it is imported 
by the big dairying countries (c.g. Denmark, 
the Netherlands, England). 

Rape oil or colza oil is obtained from rape 
seed ; the plant iacultivated in India and China 


(for food oils and lubricants), and in northern and 
central Europe (for illuminating oil). Colza 
cake is inferior in quality to cotton and linseed 
cake. Sesame, an annual plant grown in 
India and China, produces seeds which yield 
a tasteless oil; the meal is eaten by human beings 
and by cattle. Castor oil is pressed from the 
seeds of a small tree, Ricinus communis, which is 
indigenous to tropical Africa and is cultivated 
in most tropical and warm temperate climates ; 
India, Brazil, Ukraine, and California are chief 
sources of supply. Castor oil is used in soaps, 
paints, plastics, medicines, and as a lubricant. 
Arachis (ground nut, peanut, or monkey nut) 
oil IS produced in India, West Africa, China, 
U.S.A., and Indonesia. It is used as food and 
in soap making, and .comes from a leguminous 
plant, Arachis hypof'aea, which has the pecu- 
liarity that after pollination the flower-sialk 
lengthens and curves to the ground, in which it 
buries the developing pods. Soya-bean oil is 
produced in China, Manchuria, Java, and the 
U.S.A. It has so many uses that the soya bean 
is the world's most important oil seed crop. 
All the oils enumerated are fixed oils, yielding 
vegetable fats of the same general character, 
and they can to a considerable extent be sub- 
stituted for one another after suitable treatment. 

Volatile Oils 

Volatile, essential, or ethereal oils, as they are 
variously called, are in the main associated with 
perfumes (clove, rose petals, jasmine blossoms, 
lavender, etc.). Turpentine, chief of the essential 
oils, has more commonplace uses. It is dis- 
tilled from the resin of certain coniferous trees, 
and is used as a solvent of resins, in the manu- 
facture of varnish and paint, and for cleaning. 
It comes mainly from the U.S.A. From the 
coniferous forests of Europe comes wood-tar, 
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SOURCES OE TIMBER. Temperalc forests supply 98 per cent, of the world’s wood. 


and paper arc, together with dairy produce, much in favour in Europe and America for 
the chief exports of Finland, which has 37 per fine furniture and panelling, 
cent, of its total area forested. Timber, wooden Other temperate hardwood timbers are ash, 
goods (including doors and window frames), a tough resilient wood used in the manufacture 

and wood-pulp constitute 25 per cent, of the of axe-handles, oars, hockey sticks, the body- 

value of Norway's exports. About a quarter work of carnages and motor cars, etc. ; beech- 

of Norway's forest area, which covers 23 per wood, for furniture and other indoor uses ; 

cent, of the country, is productive, her annual elm, very resistant to water and used in the 

output being some 367 million cubic feet, which past for water pipes, now chiefly for coffins ; 

goes for the most part into paper. Her hickory, an American wood with uses similar to 

enormous water-power development — thclargCsSt those of ash, and specially useful for the shafts 

per head of any country in the world— greatly of golf clubs because, with the toughness and 

facilitates her paper-making industry. resilience of ash, it combines greater stiffness ; 

Russia possesses large natural reserves of maple for floor blocks ; bird's-eye maple with 
softwood ; 41 per cent, of the total area is a beautiful grain that makes it sought after for 
forested. It is all under government control, furniture ; birch, another tough wood valued 
but nearly 73 million acres have been granted by carriage builders and furniture makers, 
free to the peasants for their use. European 

Russia includes 405 million acres, Asiatic Russia Tropical Hardwoods 

(chiefly Siberia) 300 million acres. The 18,0(X),000 Only 2 per cent, of the world's limber require- 
acres of forest in the Caucasus contain many ments comes from the forests of the tropics, 

kinds of valuable timber. but the hardwoods of the tropics- include some 

of the most beautiful and valuable cabinet 
Temperate Hardwoods woods as well as woods of great endurance. 

Some 18 per cent, of the world’s timber The forests of the tropics are far more mixed 
production consists of temperate hardwoods, than those of the temperate zone. Mahogany, 
These are more easily worked than the hard- native to tropical America, is exported by 
woods of the tropics, but are used for similar Cuba, Jamaica, Mexico, British Honduras, and 
purposes. The chief hardwood is oak, used Haiti, which produces the best quality. Some 
for furniture, panelling, shipbuilding, etc. It red woods of West Africa from trees having 
does not grow anywhere south of the equator, no relation to mahogany arc commorvly 
and the chief sources of supply are (Central exported as African mahogany. The hard 
Europe, Canada, thcU.S. A., and Japan. Great black wood called ebony is the timber of any 
Britain grows a type called “ brown oak,” one of a number of closely related trees native 
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to Mauritius, India, and Ceylon. Rosewood 
and cedarwood grow in Central America and 
the West Indies. The cedarwood of Cuba is 
used in the manufacture of cigar boxes for 
CulDa’s cigar trade. (The so-called cedar from 
which pencils are made comes from trees of 
the juniper family, and is a product of the 
temperate zone, particularly North America.) 

Teak is probably the most valuable economi- 
cally. Hard and durable as oak, it contains an oil 
which helps to preserve iron, and is used in 
shipbuilding, railway-carriage building, and 
heavy construction generally. Burma, Siam, 
India, and Java are the chief sources of teak. 
The redwoods of the eucalyptus trees, peculiar 
to the south-west of Western Australia, are 


used for street paving blocks, furniture, etc. ; 
one of them, jarrah, is also valuable for making 
piles to be sunk in water. 

Of the total world production of hard and 
soft timber at mid-20th century the U.S.S.R. 
accounted for 40 per cent. ; North and Central 
America 26 per cent. ; Europe 14 per cent. ; 
South America 7 per cent. ; Asia 6 per cent. ; 
Africa 5 per cent. About 60 per cent, of the 
total fellings is absorbed by industry ; the rest 
is used as firewood. Sawlogs and veneers are 
the chief industrial uses, taking more than half 
of all felled wood. The largest single industrial 
user is the pulp and paper industry, based on 
the coniferous forest belt of the northern 
hemisphere. 


LESSON 14 

Noble Metals and Precious Stones 


T he noble metals are so called because they 
do not lose their lustre when exposed 
to the air. They are few in number — 
gold, silver, and the six metals of the platinum 
group. 

Lises of Gold 

Gold was probably the first metal observed by 
prehistoric man ; it occurs in nature already 
exhibiting the yellow colour that is its most 
noticeable superficial characteristic. Nearly all 
rocks contain it, though generally in minute 
quantities. The waters of the ocean carry gold 
in suspension, in amounts estimated at from 03 
to 1 grain per ton in different areas, and people 
have endeavoured (without success) to find a 
profitable way of extracting it from sea water. 
Gold seems to be present even in vegetation, for 
it is found in the coal of the Cambrian coaliield 
of Wyoming and in lignite deposits in Japan. 

Pure gold is the most malleable and ductile 
of all metals, and one of the softest. Its two 
chief uses are as a medium of exchange, in the 
forms of coinage and bullion, and for ornament 
in the forms of jewelry, gilding with gold leaf, 
porcelain gilding, decoration with gold wire, 
etc. In use gold is nearly always alloyed with 
some other metal, to give it sufficient hardness. 
British standard gold coinage, for instance, 
was made of 22-carat gold containing 91-67 per 
cent, of gold with 8- 33 per cent, of copper. 
Standard gold in the U.S.A. contains 10 per 
cent, of copier. The so-called “ white gold” of 
the jeweller is an alloy of gold and platinum or 
palladium, containing up to 25 per cent, of the 
second metal. Gold is otherwise of little 
practical value, though it is used to a small 
extent in dentistry, and chloride of gold is used 
in photography and medicine. 

The ancients found gold in Egypt, Asia 


Minor, and Transylvania, The gold of Peru 
was the strongest incitement to the Spanish 
exploitation of that country. Peru still pro- 
duces gold, but in small quantities. All previous 
gold production was eclipsed when gold was 
discovered in California in 1848, and in 
Australia a few years later. The goldfields of the 
Rand, in the Transvaal, discovered in the 188()s, 
put even California and Australia into the 
shade, and the Rand has remained the most 
productive area, with no apparent likelihood 
of exhaustion. The Yukon district of Canada 
has been eclipsed by the Porcupine and Kirkland 
Lake goldfields of that country. The U.S.S.R., 
thought to be second in world gold production, 
has deposits in the Urals which have been 
worked for many years, and richer deposits of 
more recent discovery in Siberia. 

Types of Gold 

What is known as alluvial gold occurs in 
alluvial deposits, and it can be recovered by 
washing the soil. These arc the easy fields to 
work, where a man with luck can pick up a 
fortune in a short time. The gold of the Yukon 
was, in the main, of this kind. Reef gold is 
embedded in quartz and other hard rocks, and 
can be recovered only with the help of crushing 
machines. The gold of the Transvaal is of this 
type, and in some places it is worked to a depth 
of 7,000 feet. The successful working of the 
Rand mines has been made possible only by the 
presence near by of deposits of easily mined 
coal, and by heavy capital expenditure on the 
necessary plant. 

The total annual production of gold ore 
(metal content), excluding the U.S.S.R., at 
mid-20th century was 27,733,000 fine troy 
ounces, accounted for as follows : South Africa 
49 per cent. ; U.S.A. 9 per cent. ; Australia 
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4 per cent. ; Gold Coast 3 per cent. ; Southern 
Rhodesia 2 per cent. ; Mexico 2 per cent. ; 
Colombia 2 per cent. ; Belgian Congo I per 
cent. ; Philippines 1 per cent. ; others 27 per 
cent. 

Silver 

Brilliant white in colour, silver has been 
known from very early times. It is the most 
malleable and ductile of the metals except gold. 
It is sometimes found free, more often in 
association with other metals. Originally 
silver was used chiefly for coinage and jewelry : 
now most of it is pul to industrial use. The 
pure metal is so soft that it is generally hardened 
by alloying it with a small amount of copper. 
The current British “ silver " coinage contains 
nickel and copper but no silver The chief silver 
production areas arc Mexico, the U.S.A., 
Canada, South America, Australia ; also there 
arc silver mines in Austria, Germany, and Spain. 

The Platinum Group 

Platinum, palladium, iridium, osmium, rho- 
dium, and ruthenium are generally found, two 
or more logelhei, in association, and arc 
known as the platinum group of metals. They 
arc of rare occurrence. Plalimum itself is a 
very heavy steel -grey metal, soft when pure, 
but in use generally alloyed with iridium to 
harden it. Because of its resistance to heat and 
acids it is the best material for making crucibles 
and vessels for certain purposes. Other uses 
of platinum are as a catalyscr in various chemi- 
cal processes ; for surgical instruments, such 
as needles for hypodermic syringes ; and for 
photograt>hic prints, platinum prints being of 
great beauty and absolutely permanent. About 
a third of the world’s small output of platinum 
finds Its way into jewelry, about a third is 
wanted for dental purposes, and the remainder 
is used in the electrical, chemical, and other 
industries. 

Formerly most of the production of platinum 
was fiom gravels in the IJ.S.S.R. ; now the 
famous nickel ores of Sudbury, in Ontario, 
Caniida, yield much of the world's supply. 
The total annual world production of platinum 
in mid-20th century was 623,000 troy oz., of 
which Canada produced 50 per cent.. South 
Africa 24 per cent. U.S.S.R. 16 per cent., 
U.S.A. 5 per cent., Colombia 4 per cent. 

Palladium is always present to some extent 
in platinum ores, and is sometimes found in 
osmiridium (a native alloy of osmium and 
iridium) or combined with gold. It is also 
present in appreciable amounts in most nickel 
ores. It was first isolated as a distinct metal 
in 1802. On account of its unalterability and 
comparative lightness it is used as the basis of 
graduated surfaces in astronomical and other 
precision instruments ; also for surgical instru- 


ments, in dentistry, to make hairsprings for 
watches, for coating silver goods, and sometimes 
for depositing on glass to produce permanent 
mirrors. Iridium, identified in 1804, is found 
in small amounts m ordinary platinum but is 
generally obtained from osmiridium. It plays 
an important part in industry in platinum 
alloys. A very fine black is produced on china 
and porcelain with iridium. Osmium, the 
second partner in the native alloy osmiridium, 
was isolated at about the same time. It is used 
for filaments in electric lamps. Rhodium 
(isolated in 1804) is used for plating silver, to 
prevent tarnishing. Ruthenium (isolated in 
1828) has so far no practical uses. 

Precious and Scmi-prccious Stones 

Of the precious stones, diamonds are the 
most important — and the most useful. Dia- 
mond is the hardest material known, and the 
most imperishable and brilliant of minerals. 
Diamond powder, made from cloudy or other- 
wise imperfect stones, and from fragments too 
small to be cut as gems, is the only material 
with which the diamond itself can be ground 
and polished. 

l3iamonds arc found in single crystals, 
cloudy and faintly coloured stones being more 
common than colourless ones. India produced 
diamonds from the earliest times to the close 
of the 19th century; to-day India’s production 
is negligible. Diamonds were discovered in 
Brazil m 1725, and they have been an im- 
portant item of production ever since. But 
far surpassing any other known deposits arc 
those of Kimberley in South Africa, and of 
Liideritz in South-West Africa. Diamonds 
that are too poor for gems but suitable for 
industrial use come mainly from the Belgian 
Congo. They are u.sed for drilling, for finishing 
accurate turning work, and for fine engraving 
such as that required on scales. They are 
also used in cutting and drilling glass and 
porcelain, for drilling in dentistry, and for rock 
drilling. Diamonds, sapphires, and rubies are 
all used for watch bearings. 

Emeralds of a clear green were known to the 
ancients, who obtained them from Upper 
Egypt. The Peruvians possessed large numbers 
when the Spaniards reached their country, but 
the source of these gems was never discovered. 
Colombia, the Ural mountains, and New South 
Wales are the chief producers now. 

Rubies (red) and sapphires (blue) arc trans- 
parent coloured varieties of corundum, a very 
hard material which in its massive impure state 
is the prosaic emery. Rubies come from Upper 
Burma ; sapphires come from Ceylon, Siam, 
Upper Burma, Kashmir, Madagascar, (Queens- 
land, Victoria, New South Wales, North Caro- 
lina, and Montana. The value of these stones 
has declined since it has been found possible 
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to make them artificially in a way that renders 
them indistinguishable from the natural rubies 
and sapphires. 

Semi-precious stones, such as the opal 
(Hungary, New South Wales, Queensland, 
Japan, Mexico, and Nevada), the cat's eye 
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(different types of which come from Ceylon, 
Bavaria, and Griqualand West), aquamarines 
(Russia), amethysts (Brazil, Uruguay, and Russia) 
and turquoises (Persia and Turkestan) are 
made into ornaments, mostly as jewelry, but 
have little value and no practical use. 


LESSON 15 

The Base Metals 


T he base metals are those which, unlike the 
noble metals, are affected in greater or 
lesser degree by contact with the air and 
moisture. They arc the metals of everyday life, 
from which many useful things are made. 

Aluminium 

Aluminium is a bright while metal, valuable 
for its lightness. Although aluminium is not 
found in a metallic state in nature, in combina- 
tion it is one of the most widespread of the 
elements, and it has been estimated to consti- 
tute one-thirteenth of the earth’s crust. It was 
first isolated, as a powder, in IS27. To-day it 
is obtained by electrolysis mainly from bauxite, 
a clay-like mineral discovered in 1H2I at 
Les Baux, near Arles, in the south of France. 
Surinam (26 per cent,), British Guiana (21 pci 
cent.), the U.S.A. (16 per cent.), and France (10 
per cent.) arc the largest producers of bauxite. 
The U.S.A. IS the greatest producer of aluminium. 
Woild annual average production of aluminium 
in mid-20th century was 1,510,000 tons; the 
U.S.A. produced 43 per cent., Canada 24 per 
cent., the U.S.S.R. 12 per cent., West Germany 
and France each 5 per cent. 

Main uses of aluminium are in aircraft con- 
struction, and in the manufacture of motor- 
cars and railway carriages. Its light-reflecting 
quality makes it important as paint, and also 
as leaf, in which form it has almost entirely 
replaced silver leaf. It is much used in the 
electrical industry, and, since aluminium salts 
are non-poisonous and the metal therefore 
requires no coating, for cookery utensils. Its 
resistance to nitric acid makes its valuable in 
the processes of chemical and explosives 
manufacture. Owing to the large amount of 
electric power required in its preparation, 
aluminium factories are generally sited in 
situations where water power is readily avail- 
able : e.g. at Niagara Falls, on the Saguenay 
river in Canada, in south-east France, in 
Switzerland, and in Scotland at Kinlochleven. 

Antimony 

Antimony, a silvery white, brittle metal with 
a high lustre, is occasionally found in a pure 
state, but it occurs chiefly as the sulphide, 
stibnite. Alloyed- with lead and tin and a 


small quantity of copper or zinc, it becomes 
type metal ; alloyed with tin, it is the basis of 
Britannia metal. Antimonial lead, containing 
about 12 per cent, of antimony, is used in the 
manufacture of bullets and other ammunition, 
and also of storage batteries. Antimony 
oxide enters into the production of enamels 
and pigments ; the sulphide is used in rubber 
manufacture. Antimony also has medicinal 
uses. The antimony used in America and Great 
Britain is from ores obtained principally from 
Bolivia and Mexico. 

Chromium 

Chromium, which is never found free in 
nature, was isolated in 1859. The chromium 
compounds used so much in industry are 
derived principally from the mineral chromite 
which occurs in chrome ore. It is a steel-white 
metal, harder than iron, will take a brilliant 
polish, and does not tarnish readily. These 
last two qualities have given it prominence in 
the form of chromium plating, particularly 
of the exposed metal parts of motor cars ; it 
IS also the element which, alloyed with steel, 
produces stainless .steel. It figures in a number 
of ferrous and non-ferrous alloys used in 
engineering and industry ; alloyed with cobalt, 
tungsten, and sometimes also molybdenum, it 
is used for high-speed cutting tools. Turkey 
and South Africa are the largest producers of 
chrome ore, followed by Southern Rhodesia, 
the Philippines, and the U.S.S.R. 

Cobalt 

Cobalt, a silver white metal, magnetic at all 
temperatures up to 1,150 C., is closely allied 
to iron and nickel. It occurs free in nature, but 
in very small quantities, and it is generally 
produced as a by-product of copper mining, 
silver mining, and gold mining. It is used in 
steel alloys, particularly those required as 
permanent magnets for telephony, in jet engine 
parts, etc. It forms about 50 per cent, of alloys 
from which non-ferrous high-speed cutting 
tools are made. It is used also in connexion 
with atomic weapons. Smalt, a permanent 
pigment of an intense blue, is produced by 
roasting impure cobalt oxide with quartz and 
potassium carbonate, and cobalt enters into the 
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produchon of a number of pigments used in 
art and in the china trade. The Belgian Congo, 
Northern Rhodesia, and French Morocco are 
chief sources of the ores from which cobalt 
is extracted. 

Copper 

Copper is salmon-pink in colour, strong and 
malleable. It occurs in a pure stale, and the 
largest known deposits are in Michigan near 
Lake Superior. It is also, and more widely, 
found m a number of difl'erent ores. An 
excellent conductor of electricity, copper figures 
largely in all branches of the electrical industry. 
Other important uses arc in connexion with 
brewers’ and distillers' plant, ammunition, ship- 
building, and plates with which to print 
textiles. Alloys include bronze (with tin) and 
brass (with zinc). The total world annual 
production of copper in mid-20th century was 
just under million tons. Producers of copper- 
ore (metal content) were as follows : U.S.A. 32 per 
cent. ; Chile 15 per cent. ; Northern Rhodesia 
12 per cent. ; Canada 10 per cent. ; U.S.S.R. 
10 per cent. ; Belgian Congo 7 per cent. ; 
Mexico, Japan, Yugoslavia each 2 per cent. ; 
South Africa I per cent. ; others 7 per cent. 

Iron 

Iron is not found native, but has to be ex- 
tracted from ores by smelting. The resulting 
pig-iron is brittle and for most purposes has 
to be converted into wrought (or malleable) 
iron by ridding it of the impurities it contains. 
Cast-iron is pig-iron remelted and cast into 
moulds. Wrought iron, or puntied pig-iron, 
is converted by the addition of a small propor- 
tion of carbon (from -3 to 22 per cent.) into 
steel, a tenacious, flexible, elastic, very hard 
metal. Steel is used in machinery, ships, 
bridges, railways, buildings, and tools of many 
kinds. It has virtually replaced wrought iron, 
and is replacing cast iron in some uses. 

Steel Alloys 

There has been great development of special 
steel alloys to meet special purposes. Nickel- 
steel, containing about 3 per cent, of nickel, is 
much tougher and stronger than ordinary 
steel, and is used as armour plating for war- 
ships. Chrome steel, containing about 2 per 
cent, of chromium, is very hard and very 
clastic, and is used to make armour-piercing 
projectiles. Manganese steel, containing up to 
14 per cent, of manganese, is the toughest 
material known, and is used where the metal 
has to withstand immense strains as, for 
instance, in ship- and bridge-building. High- 
speed steel, containing some 5 per cent, of 
chromium and some 18 per cent, of tungsten, 
remains hard at high temperatures, and was 
for long the best material available for high- 
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Speed cutting tools which, owing to friction, 
develop intense heat in working. 

Britain, Pioneer in Iron and Steel 

The iron and steel industry developed in 
Great Britain long before it did elsewhere, 
owing to the facts that Britain was in the van 
of the general industrial development that took 
place in the 19th century, and that Britain’s 
iron was conveniently situated near deposits of 
the coal required for its working. Great 
Britain’s iron and steel industry is still a very 
important one, coming fourth in annual value 
of her industries, but she is now obliged to 
import vast quantities of iron ore and scrap 
to meet requirements. In mid-20th century 
average annual steel production totalled 187 
million tons, to which countries contributed 
as follows : U.S.A. 45 per cent. ; U.S.S.R. 
16 per cent. ; Great Britain 9 per cent. ; West 
Germany 6 per cent. ; France 5 per cent. ; 
Japan 3 per cent. The chief exporters of iron 
ore are Sweden, France (to neighbouring 
countries only), the U.S.A., Algeria, Chile, 
Canada (Newfoundland). 

Ijcad 

Metallic lead is of rare occurrence in nature ; 
galena is the principal ore from which it is ex- 
tracted. Pure lead is a bluish-white metal, 
heavy, of feeble lustre, very soft and plastic and 
having little elasticity. The development of 
plumbing and ol the domestic use of gas during 
the latter half of the 1 9th century necessitated 
miles of small pipes and led to a great increase in 
the consumption of lead. 

Nearly one-third of the world's production of 
lead IS used for storage batteries, about half that 
amount for cable covering, and about 10 per 
cent, of the metal is used as “ while lead.’’ 
Other uses arc in buildings, ammunition, solder, 
and anti-knock petrol. In mid-20th century 
average annual lead ore (metal content) pro- 
duction was l,608,0(X) tons, made up as follows : 
U.S.A. 23 per cent. ; Mexico 14 per cent. ; 
Australia 12 per cent. ; U.S.S.R. 11 per cent. ; 
Canada 9 per cent. ; Yugoslavia 5 per cent. ; 
Peru 4 per cent. ; Morocco 3 per cent.; West 
Germany 3 per cent. ; others 16 per cent. 

Manganese and Mercury 

Manganese is slightly brown in colour and of 
considerable hardness. It was first isolated as a 
separate metal in 1774. About 95 per cent, of 
the manganese consumed is used in the manu- 
facture of iron and steel. Ores of the metal are 
widely distributed, but the manganese ores used 
commercially are produced mainly by the 
U.S.S.R. (46 per cent.), the Gold Coast (13 
per cent.), India (12 per cent.), South Africa 
(10 per cent). Average annual world produc- 
tion in mid-20th century was 3,013,000 tons. 
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Mercury, or quicksilver, is unique among 
metals in being fluid at ordinary temperatures. 
It is silvery white in colour. Its chief uses are 
in the electrical industry for mercury-arc recti- 
fiers, automatic switches for refrigerators, oil- 
burners, and in the columns of thermometers 
and barometers. It also has ah important place 
in medicine. Average annual production of 
mercury in mid-20th century was 4,533 tons, of 
which Spain produced 40 per cent. ; Italy 38 
per cent. ; Yugoslavia 10 per cent. ; U.S.A. 
5 per cent. ; Mexico 4 per cent. 

Molybdenum 

Molybdenum is a silver-white metal, malleable, 
softer than steel. It is not found free in nature 
but always chemically combined with other 
clcnients. It is used in the making of special 
steels. The U.S.A. is by far the largest producer 
— 91 per cent, of 14,800 tons (mid-20th century 
annual average). Chile produced 7 per cent. 

Nickel 

Nickel is a silvery white metal, malleable, and 
ductile to a high degree. It occurs widely as 
kupfernickel (arsenide), but the chief sources of 
commercial nickel are the hydrated silicate of 
nickel and magnesia found in New C^aledonia 
and the nickel iferous iron pyrites of Sudbury, 
Canada. It is used for coinage, for domestic 
utensils and crucible plating, and in some im- 
portant alloys : c.g. “ Monel ” (nickel, copper, 
iron, and manganese) ; Cerman silver ; “Invar” 
and other nickel steels; “ Constantan*’ (nickel 
and copper). The total annual output of nickel 
in mid-20th century v/as 148,333 tons, of 
which Canada (Ontario) produced about 78 per 
cent., the U.S.S.R. 17 per cent.. New Caledonia 
4 per cent. 

Tin 

Tin is a white metal. It occurs free in nature, 
but the tin of commerce is mostly obtained from 
tinstone (or cassiterite). It is used in alloys 
(such as solder, pewter, and bronze), and in tin- 
plate for the canning industry and domestic 
pots and pans. The tin of the Cornish mines 
attracted Phoenician traders three thousand 
years ago, and Cornish tin was exported to 
Italy after, if not before, Caesar invaded Britain. 
For long, Britain was the chief source of supply 


of this metal. There arc immense deposits in 
Malaya and the islands of Banka and Billiton in 
Indonesia, and in China and Bolivia. 

Tin is also mined in Canada, the U.S.A., 
Mexico, British Honduras, Australia, New 
Zealand, Nigeria, and the Belgian Congo. In 
mid-20th century the average annual production 
of tin ore was 164,667 tons. Malaya produced 
34 per cent. ; Bolivia 20 per cent. ; Indonesia 
19 per cent. ; Belgian Congo 8 per cent. ; Siam 
6 per cent. ; Nigeria 5 per cent. ; China 2 
per cent. 

Tungsten 

Tungsten (wolfram) is a dull white metal, very 
heavy ; its name is Swedish for heavy stone. It 
occurs in nature in the form of tungstates of 
iron, manganese, and calcium, the first two 
forming the wolfram group, the third being 
known as scheelite. It is used ior electric-lamp 
filaments, and in some industrial alloys. Tung- 
sten carbide is the main constituent in cemented 
carbides, a group of materials used to make 
high-speed cutting tools of hardness unchanged 
up to temperatures of 900' C. (compared with 
400' C. for high-speed steel). Average annual 
production of tungsten ore (WO3 content) in 
mid-20th century was 18,437 tons (excluding 
the U.S.S.R.). China produced 39 per cent. ; 
Portugal 12 per cent. ; the U.S.A. 10 per cent. ; 
Bolivia 8 per cent. ; Australia 5 per cent. ; 
Spain 4 per cent. ; Siam 4 per cent. ; Burma 
3 per cent. 

Zinc 

Zinc has a bluish white colour. It does not 
occur free in nature, the chief ores from which 
it is extracted being zinc-blende or sphalerite, and 
zinc-spar or calamine. It was first known in 
Europe as an import from China and India. 

[t is used as a constituent in industrial alloys, 
e.g. brass and solders ; for galvanising iron and 
other metals to prevent corrosion ; for roofing, 
batteries, etc. In mid-20th century the average 
annual world production of zinc ore was 
2,032,000 tons. The U.S.A. produced 28 per 
cent. ; Canada 14 per cent. ; the U.S.S.R. 10 per 
cent. ; Australia 10 per cent. ; Mexico 9 per 
cent. ; Poland 4 per cent. ; Peru 4 per cent. ; 
Italy 4 per cent. ; West Germany 3 per cent. ; 
Spain 3 per cent. ; Belgian Congo 3 per cent. 


LESSON 16 

Fuel and Power 


ABOUT one-fifth of the world's energy supplies 
are still obtained from primitive sources 
such as fuel-wood, peat, dung, and agri- 
cultural wastes. These domestic fuels are im- 
portant in Asia, -Africa, and parts of Europe. 


The sources of nearly half the world’s com- 
mercial energy arc coal and lignite ; in Europe 
this proportion is about 80 per cent. 

Coal did not begin to come into fairly general 
use in Great Britain until the 17th century. The 
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total annual fuel consumption in 1660 was only 
about two-fifths of a ton per head of the popula- 
tion. Now it is equivalent to over 4 tons of 
coal per head (17 tons in the U.S.A., less than 
\ ton per head in Asia). 

Constitution of Coal 

Coal is fossilised vegetable matter which, 
buried and sealed from the air in long-past ages, 
has undergone various chemical changes that 
have reduced the hydrogen and oxygen content, 
and increased the relative carbon content, of the 
original material. Jt vanes in type from anthra- 
cite (which contains 90-94 per cent, of carbon, 
compared with little more than 50 per cent, in 
ordinary wood fibre) to lignite, a brown coal 
which contains about 70 per cent, of carbon. 

The bulk of the world's coal lies in the 
northern hemisphere, and the U.S.A. has the 
largest resources. The estimated world reserves 
of bituminous coal and anthracite total 
4,263,000 million tons, made up as follows : 
U.S.A. 31-6 per cent. ; China 23-3 per cent. ; 
U.S.S.R. 23 0 per cent. ; South Africa 4 7 per 
cent. ; Germany (incl. Saar) 4*2 per cent. ; U.K. 
4 0 per cent. ; Poland 3*9 per cent. ; India 1*4 
per cent. ; Canada 1*1 per cent. ; others 2*8 
per cent. 

Uses of Coal 

Coal is used directly as a fuel, and also for the 
production of thermal electricity and manu- 
factured gas. Coal, as a fuel for steam-raising, 
provided the basis of the Industrial Revolution. 
Coal output rose rapidly in the U.K. during the 
19th century with the change-over to factory 
production and the introduction of railways and 
steamships, of blast furnaces, gasworks, and 
electrical installations, and a parallel expansion 
in the U.S.A. and in western Europe continued 
into the 20th century. The problem of coal con- 
sumption varies throughout the world, but in 
the U.K. in mid-20lh century it was as follows : 
domestic 30 per cent. ; iron and steel 7 per 
cent. ; other industry 32 per cent. ; railways 12 
per cent. ; collieries 9 per cent. ; others 10 per 
cent. 

By-products of Coal Gas 

The production of coal gas by distillation pro- 
duces important by-products whose number and 
value are increasing. First of all there is coke, 
the solid burnable residue. Less bulky but more 
valuable by-products include tar (from which 
are derived benzene, naphtha, naphthalene, 
creosote, pitch, the phenols, dyes, and sac- 
charin), sulphur, ammonia, and vitamin a 
by-product from the preparation of sulphate of 
ammonia. The elements required to produce 
some types of synthetic rubber and plastics are 
also derivable from coal. 

The world's annual total production of coal 


in mid-20th century was 1,388,000,000 tons. 
Of this total the U.S.A. produced 34 per cent. ; 
the U.K. 16 per cent. ; U.S.S.R. 15 per cent. ; 
West Germany 8 per cent. ; Poland 6 per cent. ; 
F'rance 5 per cent. ; Japan 3 per cent. 

In general the thickest seams of best-quality 
coal in Western Europe are nearly exhausted and 
the coalficldsare becoming more difficult to work. 
Some coal can be obtained by opencast mining, 
but most coal comes from deeper mines ; the 
deeper the mine, the more costly are operations 
like pumping, ventilation, and winding the coal 
to the surface. The extent of mechani.sation — 
coal cutlers, conveyer belts, etc.- varies widely 
and is greatest in the U.S.A. and in Western 
Europe. 

Petroleum Production 

Petroleum is the name given to oils which flow 
freely, or can be pumped, from the earth. 
Similar products can be expressed from oil shale 
and produced by hydrogenation from coal (par- 
ticularly lignite and other low-grade kinds). Any 
picture of the world's production of petroleum 
is likely to remain true for but a short time, as 
old sources tend to give out and new sources arc 
discovered. But the main source of supply of 
petroleum has been and remains the U.S.A. The 
average annual world production of crude 
petroleum in mid-20lh century was 536,000,000 
tons, of which the U.S.A. produced 50 per cent. 
Venezuela 15 per cent. ; U.S.S.R. 7 per cent. 
Saudi Arabia 5 per cent. ; Persia 5 per cent. 
Kuwait 4 per cent. ; Mexico 2 per cent.; Indo- 
nesia 1 per cent. ; Iraq 1 per cent. ; others 10 per 
cent. 

Great Britain appears to be almost entirely 
lacking in petroleum, though intensive search 
has been made ; but she has certain oil-shale 
deposits from which a limited amount of oil is 
extracted. Britain has also developed methods 
of producing oil from coal ; one method leaves 
as residue a smokeless fuel called coalite. 
Germany, which has petroleum wells in Man- 
over, also produces oil from her immense lignite 
resources. Consumption is greatest in the 
U.S.A. and it has outstripped domestic produc- 
tion. Great Britain, the U.S.S.R,, Germany, 
and France are also big consumers, and the use 
of petrol is increasing all over the world with the 
increase in motor and air transport. The intro- 
duction of the gas turbine, however, has 
increased the demand for paraflin rather than 
for the special petrol required for piston-engined 
aircraft. 

Distribution of Petroleum 

The crude oil requires refining to a great or 
less extent before use. The process of refining 
produces several oils of varying degree : kero- 
sene for lighting, heavier oils for heating and for 
diesel engines, still heavier oils for lubrication, 
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as well as petrol of difTerenl degrees of fineness 
for internal combustion engines ; and by-pro- 
ducts which are constituents for artificial rubber; 
bitumen or asphalt for making roads; paraflin 
wax for candlcmaking ; vaseline and medicinal 
paratTin oil ; oils used in softening flax and other 
tough fibres, etc. 

Oil Pipe-Lines 

The crude oil is pumped from holes bored in 
the ground and carried by pipe to ports or direct 
to refineries. Some of these pipe-lines are very 
long and have played a part in international 
politics. Russia has pipe-lines from Baku on the 
Caspian to Hatum on the Black Sea ; from 
Makhach-Kala on the Caspian to Grozny ; from 
(irozny to Armavir and ruapsc ; from Armavir 
to I rudovaya ; from Chapayev (Gurev) to 
Orsk ; and some shorter lines, lolalling 2,616 
miles. 

The Persian oilfields at Maidan-i-Sulaiman 
are connected with the head of the Persian Gulf, 
and a line runs from the Mosul wells of Iraq to 
I'lipoli and Banias in Syria. In Rumania, 
Plocsti is connected with Constanta on the 
Black Sea and also with Giurgiu island. The 
longest pipc-linc in the world is in the U.S.A., 
between Longview, Texas, and New Yoik C ity 
— a distance of some 1,400 miles, A close 
second is the Canadian pipe-line 
fiom Ldmonton, Alberta, to SOMK 


other country. Sweden and Japan, too, have 
little coal but much water power. 

But development of water power is not 
limited to countries with little coal. Canada 
and the U.S.A. arc rapidly developing their 
natural water power — for instance, from the 
falls on the Hudson River, the falls of St. 
Anthony on the Mississippi, Niagara Falls 
(which serve both Canada and the U.S.A.), and 
the Spokane falls in Washington. Water power 
provides over 80 per cent, of the Canadian 
output of electric power. 

France, where the name ‘‘ white coal ” foi 
this source of power originated, has consider- 
able installations at Grenoble and on the 
Romanche, Drac, and Rhone livers, depending 
on the watcis coming down from the Alpine 
heights. Germany also has considerable 
natural water-power resources. The natural 
water power of Scotland has been harnessed at 
Kinlochlcven, at Kirkcudbright, and near Fort 
William ; and so has that of North Wales. 
England is not well supplied with natural 
water-power resources. In addition to the 
utilisation of natural water power, great dams 
have been built in some parts of the world to 
create artificially the force required to generate 
electricity from water power. Examples arc 
given in the following table. 

Oh TIIK WORLD'S I .\R(;EST DAMS 


Superior, Wisconsin, which is — 

1,130 miles long and was laid Name 

in about 5 months in 1950 
Spectacular increases in crude- noovcr (Bonier 
Oil production have taken t-oii Peek 
place in Alberta since the c .luvcry-Mcitur 
opening of the Leduc, Red- Coulee 

water, and other fields. The c.mun 
world's reserves of crude petro- Assuan 
leum were estimated to be . 

14,350 million tons on Jan. 1, Koowvelt 
1952. Dmeper 

Clianiboii 

Electricity 

Flectricily can be generated 
from coal, oil, and gas, and from the move- 
ment of falling or rapidly flowing water. The 
harnessing of water to produce electric power 
has given an impetus to Industry in countries 
where lack of coal prevented Industrial develop- 
ment during the I9lh century ; and the posses- 
sion of abundant water power has influenced 
the siting of certain industries (e.g. aluminium 
smelting). Switzerland, with very little coal, has 
an abundance of water power, which has been 
steadily developed since 1894 ; to-day nearly 
all her factories run on electricity, and so do her 
3,250 miles of railway. Norway, not much 
better provided with coal, has an immense 
reserve of water power, developed to a greater 
extent per head of the population than m any 


Name 

1 ocauon 

I'inisheil 

1 leiglu 

Amouni of Water 
Held (Thousand 

Hoover ( Houlcler) 

Ari/ona-Nevada 

HI 3 6 

( Feel ) 

72h 

Millions ol Gallons) 

10,543 

t-oil Feck 

Monianu 

l‘)40 

250 

6,325 

C a u very- Mcltur 

liulia 

1934 

214 

5,978 

Ciiantl Coulee 

Washington 

1941 

550 

3,160 

S hast a 

('aliioi nia 

1944 

602 

1 ,466 

Cialun 

Fanama 

1912 

115 

1,437 

Assuan 

Nile, Li'ypt 

1933 

174 

1,322 

Hume 

Ausirului 

1934 

180 

651 

Kingsley 

Nebiaska 

1941 

162 

6,*^! 

Roosevelt 

Ai i/ona 

1911 

280 

462 

Dmeper 

U.S S.R. 

1932 

140 

291 

Cliamboii 

Tiancc 

1934 

443 

— 

Hun iniuek 

Auslralia 

1927 

247 

125 


Cheap hydro-eleciric power is used in large 
quantities by aluminium and wood pulp 
industries, also for the electrification of railways 
and for heating industrial furnaces. Dependence 
on the water power of rivers and falls for the 
generation of electricity is subject to one 
disadvantage : the possibility of drought, and 
the consequent reduction in the volume of water 
flow. 

In mid-20th century the annual world pro- 
duction of hydro-electricity was 298,974,000,000 
Kwh (kilowatt-houis). The U.S.A. produce 32 
per cent. ; Canada 18 per cent. ; Japan 12 per 
cent. ; Italy 7 per cent. ; Norway and Sweden 
each 6 per cent. ; France 5 per cent. ; 
Switzerland 4 per cent. 
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Of Africa's enormous potential natural 
water power — 41 per cent, of a world total- 
only 0-4 per cent, has been lapped. Immense 
reserves of natural water power exist untapped 
in all the other continents. The amount that 
could be created by engineering feats appears 
to be limitless. 

Water power, though the cheapest, is not at 
present the largest total source of applied 
electrical energy. In mid-20th century the 
U.S.A., for instance, generated three times as 
much electricity from coal, oil, and gas as from 
water power. Lignite and peat supply a great 
part of Germany’s electricity ; coal supplies 
almost all that of England. There is an 
appreciable loss of energy in using coal to 
generate electricity instead of using it more 
directly, but electricity can be easily transmitted 
over hundreds of miles; thus making possible a 
much wider dispersal of industry without 
involving the corresponding transport of coal. 
Power in the form of electricity can be applied 
with great smoothness and steadiness ; and, 
used as the agent of propulsion on railways, it 


gives more rapid acceleration and is much 
cleaner than steam traction. 

Nuclear Fuels 

The bombardment of uranium, thorium, or 
certain other elements, with neutrons is known 
as nuclear fission. Such nuclear fission causes 
the nucleus of uranium to “ split ” with the 
release of enormous amounts of energy, and the 
production of chain reaction affecting neigh- 
bouring nuclei until the entire mass of fissionable 
matter is involved. Estimates suggest that the 
disintegration by nuclear fission of an ounce of 
uranium or thorium yields energy equivalent to 
that produced by the burning of more than 100 
tons of coal. The atomic bomb represents the 
application of nuclear fission to destructive 
purposes, but nuclear fuels can be of great 
benefit to mankind as a source of power for 
peaceful ends. The enormous power available 
from nuclear fission could allow important 
advances in industry, medicine, and trans- 
port, and also projects like vast schemes of 
irrigation. 


BOOK 

General. Chisholm's Hamihook of Commerital 
(jcograph\\ L. I). Stiimp and S. C. Ciilmour (Long- 
mans) . hundumcntals of Econo nuc (leogniphw N A 
Bcngslon and W. van Royon (Prcniicc-Hall) , Economic 
Geo^raph\\ C. h. Jones and G. C. l^urkcnwald 
(Macmillan) ; World Resources and Industries, E. W. 
Zimmcrmami (Harper) , Economic and Social Cieo- 
rapin', E. Hunlingion, F F.. Williams, .S van Valkcn- 
urg (Chapman- Hall) , Intermediate Commercial 


LIST 

Geography, L D Stamp (Longmans) ; Oxford 
Economic Atlas of the World (Oxford Univ Press) ; 
Industrial and Commercial Geography, J. R. Smith and 
M O, Phillips (Constable) 

Hrirish Isles. An he anomic Geography of Great 
Hritain, W Smilh (Mclhuen) , The British Islets a 
geographic and econorrric survey (Longmans, Gieen) ; 
Economic Geography, W. S. Thalchcr (English Uni- 
versity Press). 




Course in German can he worked through without a teacher in from four to six 
months. As in our other Courses on modern languages, the basis of study i.\ the 
Vocabulary of Essential Words. Used in accordance with the grammar, and supple- 
mented by the methods of German word-building described, this Vocabulary provides a 
remarkable instrument for the purpose of reading. The reading matter given in the Lessons 
progresses from simple anecdotes and stories from Grimm to a passage bv H , G. Wells 
and an extract from Einsteins* ""Relativity." Formgn Literaiurf, German section, 
in Vol. 4, provides suggestions for further reading. 

Courses on other modern languages are in V'of. 2 {French), Vot. 4 {.Spanish : Italian) 
and Vol. 5 (Russian and Portuguese). The Course on Fhiloux.y in Vol. 5 is comple- 
mentary to the study of all languages. 


15 LESSONS 

USSON PACiK 

1. THE AI.PHABEI AND PRONUNCIATfON 1316 

2. DECLENSION OE ARTICLES AND NOUNS 1318 

3 ESSENTIAL VOC ABULARY OF NOUNS 1322 

4. ADJECTIVES AND NUMBERS 1326 

5 PRONOUNS I32<> 

6 VERBS : TENSES AND MOODS 1332 

7. AUXILIARY, IMPERSONAL AND SLPARABLE VERBS .. .. 1334 

8. EXERCISF:S on verbs . (I) RLCilJLAR AND IRREGULAR 1336 

EXERCISES ON VERBS : (2) AUXILIARIES AND GROUPS 1338 

10. THE ESSENTIAL ‘STRONG" AND IRRECiULAR VERBS 1340 

11. INVARIABLE WORDS 1343 

12. FOUR WAYS OF WORD BUILDING 1346 

13. EXERCISES IN WORD BUILDINCi, WORD ORDER, IDIOMS, 

AND CORRESPONDENCE 1348 

14. EXTRACTS TO ILLUSTRATE VOCABULARY AND GRAMMAR.. I3S0 

13. GENERAL READING 1352 


IJ Y special arrangement with the Orthological Institute of Cambridge, and in collaboration 
with its editor, Mr. Charles Duff, the Cour.se s in French, German, Italian, Spani.sh, 
Portuguese, and Russian have each been expressly prepared for Praciical Knowledol 
FOR All from the respective handbooks and readers issued in pocket volumes for the 
Institute by Messrs. Nehon & Sons, Edinburgh and London. The copyright of these 
Courses is strictly reserved by the Orthological Institute of Cambridge. 




1316 


GERM A N 

LESSON 1 


The Alphabet and Pronunciation 


T his Course consists ot 15 lessons. Some 
are a little longer than others, but the 
average time required by the learner 
without a teacher to master a lesson is about 
ten clays that is, by devoting at least half an 
hour daily to study, bor self-tuition, one hour 
daily IS advisable. On this basis, the whole 
Course can be worked through in from lour to 
SIN months. With a teacher, much more rapid 
progress can be made , and a teacher should be 
round to help with pronunciation. 

The chief dillicully of Cicrman for the 
beginner is the rather complicated system ol 
the “mechanics” of the language: those (oi- 
fidding declensions, the sepaiable and insepar- 
able prefixes, and the order c)f words in a 
sentence. While it is necessary on a first perusal 
of the C ourse to master the declensions of the 
articles and pronouns, theie is no need to keep 
grinding away at the declensions of nouns 
until all the ijiflexions and irregularities are fully 
known. Let the learner be content for the time 
being with a knowledge of the general principles 
- indeed, this applies to all the grammar. 

Vocabulary 

This is far more important. Cierman ditTers 
from I lench in that a much wider vocabulary is 
required to read the average (icrman book than 
is necessary to read the average 1 rench book. 
And the goal of the learner should be to reach 
the reading stage as quickly as possible, for, 
when German can be read with some ease, 
speaking and understanding the spoken langu- 
age will quickly follow, providing there are 
opportunities for hearing and speaking. 

(irammar 

The grammar provided in this Course is all 
that is likely to be required, unless the student 
aims at becoming an expert. The vocabulary 
of essential and “ root ” words, together with 
the rules for word-build mg, more than cover the 
requirements oJ‘ everyday life. 

Keep a notebook. Learn something new 
every day. For at least three months, never 
let a day pass without application to the 
language, if only by revision of grammar or by 
learning at least ten new words. 

Let not the beginner lo.se heart if he thinks 
that he is not making sufficient progress. The 
moment he feels that he is bewildered or m diffi- 
culties, let him pause, abandon for the moment 
the desire to push ahead, and concentrate on the 
revision of what has been covered. Write down 
every difTercni rule, and go over it again and 
again until it is known. Read again and again 
the German text of the exercises, until it can be 


read with complete understanding. By follow- 
ing these simple rules, no person of average 
intelligence can fail to make progress. 

While the foregoing suggestions apply 
specially to this German Course, the student 
will be well advised to keep in mind the general 
principles in the Lesson “ How to L.carn a 
Language,” in Vol. 2, page 666. 

The Alphabet 

The alphabet is the same as in Hnglish, but 
German may be printed in Gothic or m Latin 
characters ; and there is a special script for 
writing. The beginner is advised not to worry 
with either Gothic type or .script during the first 
weeks of learning. It is surprising how soon one 
becomes quite at home with the Ciothic ; facility 
in reading comes almost without effort, once a 
little headway has been made with the language. 
The handwriting should be avoided until these 
lessons arc well known. 

For purpo.ses of reference, here is the Gothic 
alphabet w'ith the Lafin equivalents ; and the 
names of the letters underneath : 


VI a 

b 

l^ 1 


r r 

b 

c 

(S 

1 (SI 

■b ll 

A a 

B b 

C c 


D d 

h 

e 

F 1 

f ' g 

H h 

ah 

hch 

tsay 


day 

e! 

i 

rff 


hah 


I 1 U 

\ 

y 

1 ii; 

lit 


Vi 11 

C 0 

T r 

1 1 

J j K 

k 

L 

1 M 

m 


N n 

O 0 

P p 

ee 

yof k 

ah 

e, 

// em 


en 

oh 

pay 

0 0 

r 

i ( 


' i t 


ll 

11 

'Is V 

Vl' us 

0 q 

R r 

S 

s 

T t 


U 

u 

V v 

W w 

/\(fO 

ain 

t'S 

s 

fay 


oo 

/(MV 

vay 

\ \ 

V) n 

d ^ 








X X 

Y y 

Z z 








/.\ 

ipsilon 

tseti 









d' ( 

rl 


I'lF 



f? 

O' 


ch 

ck 


sch 



SZ“ 

ss 

tz 


Modified Vowels : '.’l a ; i' ; U ii. 

' 0 IS list’d only at the end of a word or syllable. 

“ a or ss is alway.s used instead of sz in Latin type. 

There are no "accents” as in French, foi example, but 
only the " umlaut ” (") which is useu to " modily ” the 
sounds ol ihe.vowels A, O, L)_ and the diphthong AU 
when wriiten A, a, O, o, LI, ii, Au, iiu, to be pronounced 
in tlic mannci now to be described. 

Vowel Sounds 

A vowel is lon^ when it is doubled (rm, ee, oo) : 
Das Boot, hoar ; when it comes before a single 
consonant followed by a vowel (eben, even) : or 
when It is followed by the letter h (Der Sohn, 
so/i)- Also before a single final consonant (gut, 
frood) : ji (.vc) counts as one consonant, even if 
spelt ss. 

A vowel is short when it comes before two or 
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more consonants (bcsscr, better ; Lichi, 

The letter e at the end of a word and in the end- 
ings -f/, -en, -er, is always short (Kal/e, vtu , 
Singer, shti^er). 

AM German vowels are pure, like those m 
Scots pronunciation of Einglish. 

Long A IS pronounced like I nglisli a in fathet Der 
V.iier the fuilier. 

Long \ and long E arc pronounced like a in ^nte, or 
before r like e in fcie Oas Madchcn, the Dei LseL 
the itonkcv. 

Long I IS pronounced like i in nuulntie mu, tnt . i is 
always long before c (Das Liebci, fi'\ct) 

Long O IS pronounced like o in no Olen, srnir. 

Long (> IS railicr like an exaggcraiiori ol the vo\^■cl 
sound in the woid catth , or esaclly like llie eii in 
\ rench le fen Das Dl, oii 

Long IJ IS like the u in f nglish ttttie. niul, hlood 
Long 0 has no equivaleni in Liiglish, bui is like ihc 
\ rench LI in \iit (Ilnglish cc vsiih Ihc lips puised as tor 
whistling) Ubung, ptiiiticc. 

Short \ Is like I nelish a in fat Dei Mann, man (Oi 
better, hke the Scoteh tnnn ) 

Short A and short E are like F-iiglish e in net. In't 
\\eiin, \\hen\ I lande, 

Short I IS hke I nglish i in nuss, stt . Das Kind ttu 
i hthi. 

Shoil O IS like I nglish o in not pot Das Koin, torn 
Short O IS the same sound as long ti pionounted moie 
Nliarply l')ie llolle ticIL 

Short 1) IS like 1 nglish on in wot, foot '. Null, tunti^hr . 
Das Pfuiul, pottinl 

Short V is the same sound as long li pronounced more 
sharplv Der Mullci, the mttur 

A'fH/i.- -lhe letter V is a vovsel vs Inch follows 
esacllv the pronunciation ol I. 

niphthon^’s 

Al, AY, El, EY iiie almost like I nglish ei iii lieighi • 
Del Kaisei, the katser; Hayein Ihtvtnta, kein no , 
Me\ei, a surn.ime , Reich, ttth (or I mptte) 

Al' Is like 1 nglish on in htntsc (hut broadci like 
.ih-ooj . Das I laus, iiottse 

\U and I‘,Ij arc hke oy m ho\ ncu, /;eii , Die 
Hauser. fioN'>c\, 

IE strictly IS not a diphthong but follows the sound ol 
long I. 

Cdiisonants 

Unless mentioned below, these aic pronounced 
ds in English. 

B at the end ol a word is clipped sharply almost to 
lesemblc p Der Dieb, thiej. 
ek IS like A'. 

CH has no equivalent m English but, after a, o, u, au 
IS a guttural hke Scots cli in tot it: Da.s Buch, hook : 
Aui.h also, Othciwisc it is softer arul a palule sound 
'ch, /, Madchen, grr/, 

IJ at the end ol a word is clipped sharply like i : 
Liund, pound. 

d is always hard as in .gu, \;et \ gehen, to ^o 

-NG IS like ihe English -ng m Dei Ring, thi 

'Olff 

■N(iER IS always like -ngcr in English orif'er and 
never like -nf^et in English finder (which is }in^-sier) 
The German word Eingei rhymes with ibc English 
Singer and springer. 

H IS mute after any vowel, otherwise it is strongly 

voiced liundcrt, hundred 
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J IS like 1 nglish y Der J.igcr, huntsman: )ung, 

K IS pronounced before n in woids like Der Knahe 
hov: D.is Knie (Ei k-nee\ knee. 

PE, both leiieis are souiuled 

OLl IS like Enghsli kv. Die Ouidle, the weft. 

R IS quite unlike Inglish r. It is always ttillcd oi 
vibrated 

S before and between vowels is hke English /. Die 
Rose, /(Me, Der Sohn, son 

-s linal IS always like K nglish ss : Das Htius, house. 

-Si (inal tin Ciolhie printed |;, in Latin It) always like 
ss Der Kud. the kiss 

sen IS like English sh Schmidt Smith {-dt final 
like t). 

SP and S E al Ihe beginning ol a word arc like English 
shp slit sfirechen, to speak , siehen, to stand. 

-II III -I ION IS like English (see Nation, natiot> 

( Pr. Nahtseeohn) 

\ Is like English f: Der Vaier, the /athet. 

W IS like English: v Dei Wem, in//(\ Das Wasser 
n atet . 

Z IS like ts in tats, cals schwar/. hlaik (Pr shvarts) , 
t/ {\S) IS similarly piononiKcd Die Kai/e, the tat. 

Orlho^raphy 

.All nouns are written with a capital lei ter, 
whatever their position in a sentence : Singl der 
Mann ? Does the tnnn sitv^ ^ 

All adjectives, e\en those of nationality, are 
written with small letters. Ks is! deiilsch. It is 
Gernunt. 

Kxcept at the beginning of a sentence ich, /, is 
written with a small letter. 

Sic and I hr, meaning vott and your, arc writ ten 
with capitals, to distinguish them from sie, ihr, 
they, then (or she, her). 

I •very German word is written as it is pro- 
nounced and pronounced as wriuen. 

The rules of punctuation are the same as m 
fZ nglish. 

A ccen Illation 

One syllable of every German word is stressed 
more heavily than the others. This is the 
“ root ” syllable and, as a general rule, it is the 
ftt si. In compound words the stress is usually on 
the first component. This accentuation must be 
learnt from a teacher or by hearing. 

German pronunciation is more definite, more 
vigorous, more distinct than English. Syllable^ 
arc clear-cut. Theie is no mumbling, slurring, 
or drawling such as wc have in “ Oxford ” Eng- 
lish. To English people Ciermans make what 
appears to be an exaggerated use of longue, lips 
and vocal apparatus generally. 

No IF. It .should he cleur/y understood that the 
ecfuivulent.s fot pronuueiaiiou given above are 
make.shift.s. Strictly every letter or combination 
of letters should be considered to represent a 
sound or sounds which have no exact equivalents 
in English Good pronunciation can be learni 
only from good native speakers. Gramophone 
records are helpful. German wireless broad- 
casts provide opportunities for learning the 
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sounds of the language. Take comfort in the 
fact that few foreigners pronounce German so 
well as to pass for natives. The goal should be 
to understand and be understood. 

Declension 

German is what grammarians call a synthetic 
language. By this they mean that it prefers to 
make compound and derivative words and to 
use endings and inflexions instead of making a 
liberal use of particles as the “ analytic ” langu- 
ages do — English, for example. As will be seen 
later, articles, nouns, adjectives, and pronouns 
change their endings to convey different mean- 
ings, and this process is called Declension : it 
hardly exists in English. 

Articles, nouns, adjectives, and pronouns have 
four “ cases ” in the singular and the same in the 
plural. All except nouns have changes for the 
three genders (masculine, feminine, and neuter). 

The four cases are : Nominative, Genitive. 
Dative, and Accusative. 

1. The Nominative names the Subfect, or 
initiator of action, speech, etc. 


2. The Genitive indicates the Possessor of 
something, 

3. The Dative indicates the Recipient of some- 
thing— the Indirect Object of action or speech. 

4. The Accusative is used for Direct Object , 
the person or thing which directly receives the 
action. 

THUS : / ftave John s hat to Tom. 

l IS Nominative. Answers the question ■ tVho? 

Johns IS Genitive. Answers the question ; Whost? 

Tom is Dative. Answers the question ; To U honi? 

hat IS Accusative. Answers the question : Whom. 
What' 

It is impossible to make progress in German 
until the simple use of the cases is understood. 
It is pardonable to make mistakes in the declen- 
sions of nouns (many Germans trip up on them) 
but the remainder -articles, adjectives, pronouns 
— need not cause great trouble. It is a question 
of repetition until they are mastered. In the 
pages which follow, the minimum necessary to 
express the most frequently recurring ideas will 
be given. It should be regarded as a basis upon 
which to build. 


LESSON 2 

The Declension of Articles and Nouns 


HF words the and a are called articles, the 
former the definite, the latter the in- 
definite article. The former is declined in 
German, in both singular and plural ; the latter, 
by its nature, only in the singular. The definite 
article is declined thus : 

iin^lish 



Mast. 

Singular 

Tern. 

Plural 
Neuter all gcncle 

equivalent 
1 s for all 

Nom. 

DER 

DIE 

DAS 

DIE 

the 

Gen. 

DES 

DER 

DES 

DER 

of the 

Dai. 

DEM 

DER 

DEM 

DEN 

to the 

A(c, 

DEN 

DIE 

DAS 

DIE 

the 

The 

following 

words* 

arc similarly 

declined : 


DIESKR.t/»/s,Mf*Ar; JENER, //w;. WELCHER, 
which, what; SOLCHER, such. Mich a\ JFIDER, each, 
each one; MANCHER, rnanv a. ALLE, all, everv (as in 
“ alle Well ” pi.). 

For example ' 

Ma sc, hem. Neuter Plural English 

N. DIESER DIESE DIESES DIESE this, these 
6. DIESES DIESER DIESES DIESER o/ //m, r/ioc 
I). DIESEM DIESER DIESEM DIESEN to this, these 
A. DIESEN DIESE DIESES DIESE this, these 
* See also p. 1330, Demon.strative Pronouns. 


Note carefully : 

N. 

c. 

D. 

A. 

Masculine endings 

-ER, 

-ES. 

-EM, 

-EN 

Feminine „ 

-E. 

-ER, 

-ER, 

-E 

Neuter 

-ES, 

-ES. 

-EM, 

-ES 

Plural 

-E, 

-ER, 

-EN. 

-E 

These should 

be noted because 

they are the 


endings used not only in the words given in the 
previous paragraph, but in the ** Strong ” 
declension of all adjectives. 


The indefinite article is declined thus ; 



Masc. 

Fern. 

Neuter 

English 

N. 

EIN 

EINE 

EIN 

a 

G. 

EINES 

EINER 

EINES 

of a 

D. 

EINEM 

EINER 

EINEM 

to a 

A. 

EINEN 

EINE 

EIN 

a 


Certain words are declined like the indeMiiile article 
in the singular and like the definite article in the plural : 
MEIN, mr; DEIN, My; SEIN, /i/s; KEIN, /;«. m;! « 
For example : 

Mast. tern. Neuter Plural English 

N. MEIN MEINE MEIN MEINE mv 

G. MEINES MEINER MEINES MElNERw/mi' 

1), MEINEM MEINER MEINEM MEINEN /£) wV 

A. MEINEN MEINE MEIN MEINE my 

Different Usage of Articles in German 
and English 

As a general working rule the beginner should 
assume that the use of the article in German 
corresponds to that in English. _ But note these 
exceptions. In German use the article before : 
Days of the week. Name.s of countries when 

Months of the year. preceded by an adjective. 

Names of seasons. 

For example : Des Sonntags. on Sunday ; Im (in dem) 
Winter, in wintei , Im Dezember, in December; Das 
sclibiie Deutschland, beautiful Germany. 

The article is omitted : after ALLE {all) and 
BEIDE (both). A\h Fische, all the fi.shes. Beide 
Knaben, both the boys. Also when speaking of 
rank or profession : Er ist Hauptmann geworden, 
He has become a captain. Er ist Matrose, Arzt, 
He is a sailor, a doctor. 
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Contractions of the Article. With the foJJoW' 
ing prepositions the definite article is contracted : 

AN, on\ ZU, to, toward ; BEI, hy or near ; 
DURCH, through ; Ft)R, for ; IN, in ; CBER, 
over ; UM, round. Thus : AN DEM, becomes 
AM : AN DAS becomes ANS : BEI DEM 
becomes BEIM. And so on : DLJRCHS, 
FORS, IM, INS, OBERS, UMS, ZUM. Note 
the feminine ZUR for ZU DER. All the others 
are masculine and neuter, and dative and 
accusative singulars. 

Note the following idiomatic usages : Einmal 
am Tage, once a day ; Drci Mark das Pfund, 
three marks a pound ; Eine halbc Stunde, half an 
hour ; Gefahr laufcn, to run a risk. 

hXhRClSE ON ARTICLE.S 
Different Usage of Article in German and English 
Per Dezemhcf vvar kalt. 
i)eccmber was cold. 

Zwei Kinder spieltcn im Garten des llauscs in dei Kdiiigs- 
strassc. 

Two children played in Ihc garden of the house in King 
Street. 

llir Vater war Gartner. 

I heir father was a gardener. 

Sic fanden eiiien Vogel. 

Tliey found a bird- 

Er schicn zu sngen : gebt tnir llrot. 

It seemed to say . give me some bread 
llcidc Kinder fiitterten ihn. 

Both the children fed him 

Der Vogel kam alle Tage wieder iind wartetc aiif das 
Eruh.sluck. 

The bird came again every day, and waited for break- 
fasi. 

\iich ati Sonntagen. 

Also on Sundays. 

Aher als det F'ruhling kam, tlog er davon. 

But when spring came, he Hew away, 

O'V Schulc isl aus. 

School IS over. 

1st das Frulistiick fertig ? 

Is break fa.sl ready ? 

Contractions oi thf Akticll 
Im Sommer gehen die Mcnscheii aufs Land Oder ans 
Mccr. 

In summer people go to the country or to the sea. 
Kinmal am Tage schwimuicn die Kinder im See. 

Once a day the children swim in the lake, 

Eine halbe Stunde ist genug fiir sic. 

Half an hour is enough for them. 

Dann laufen sic ubers Gras zum Dorf. 

Then they run over the grass to the village. 

Sie kaufen Butter fiirs FriiKstiick beim Baueni. 

They buy butter for breakfast from the farmer. 

Die Butter kostet cine Mark das Pfund. 

The butter costs one mark a pound. 

Am Abend ^ehen sic tns Haus zuriick. 

In the evening they go back to the house. 

'/Atm Abendessen gibt es frische Milch. 

There is fresh milk for the evening meal. 

Die Kinder gehen friih ins Bett. 

The children go early to bed. 

Nouns 

A Noun is a word used for naming some 
person or thing. 

Here we are concerned with the genders, in- 
flexions and declensions of nouns. In the follow- 


ing Lesson we give classified lists of essential 
nouns, providing a considerable and practical 
vocabulary. 

Gender. There are three genders in German ; 
masculine, feminine, and neuter, but they do not 
follow the simple English rules of gender, as will 
be seen. 

General Rule. - Nouns denoting males are 
masculine, and those denoting females arc 
feminine. 

But note : Das Weib, the woman ; Die Waise, 
the orphan (male or female) ; Die Schildwache, 
the sentinel. 

The feminine of many male nouns is formed 
by adding -IN to the masculine : Der Konig, the 
king ; Die Konigin, the queen. 

Hints Worth Noting and for Jteferenre 

MASCULINE ARb ■ Names of seasons, months, 
days of the week, winds, points of (he compass. Der 
Stein, the stone, and all other stones , nouns ending in 
-M, -LING, -ICH, -IG : nouns derived from verbs and 
ending -ER and -Eli (Der Fliigel, h/aiv ' from Hiegcn, to 
fiv) ; nouns of one syllable formed from roots of verbs ; 
I>er Kiss, bite from l)eissen, to hue. Exceptions arc 
those ending in -T, Die I at, deed. 

Noib.“ Der Mond, the moon. 

fbMININE ARE: Names of most trees, (lowers, 
small animals, insects, etc. : (Die Mans, the mouse ; Die 
Katte, the rat ; Die Miickc, the midfte) : nouns ending in 
-EI,-IN,-.HEIT,-KElT,and-SCHAFT,-UNG,-IE,-IK. 
-ION, -TAT (the last lour often of foreign origin) , nouns 
ending in -E derived from adjectives or verbs (Die Liiiige, 
the length from lang, lon^ , Die Hdhc, height . from 
hoch, high) ; all nouns ending -T derived from verbs 
(Die Macht, might ', from inbgen, to he able \ Die 
Schrift, wtuing • from schreiben, to write.) 

Noil. — Die Sonne, the sun. 

NEUTER ARE.: Names of countries and places 
(Deutschland, Berlin), except Die Schweiz, Switzerland . 
names of metals (Das Gold) ; all verbs used as nouns 
(Das Singen, singing) , most nouns ending in -TUM, 
-SAL, -SEL , but note Die Miihsal, trouble ; all diminu- 
tives in -CHEN and -LEIN . (Das Mddchen, the girl). 

Compound Nouns. These take the gender of 
the last component (Die Tasche, the pocket ; 
Das Tuch, cloth, rag ; Das Taschcntuch, the 
pocket-handkerchief). Remember, however, that 
tho.se compounds of Der Mut, the spirit, which 
denote the kindlier and gentler qualities arc 
feminine : Die Sanftmut, gentleness ; Die Anmut, 
grace ; Die Grossmut, genero.sity. But the viler 
qualities remain masculine : Der Klcinmut, 
cowardice ; Der Unmut, Der Missmut, ill- 
temper ; Der Hochmut, Der Dbermut, haughti- 
ness. 

It is best to memorise the gender of each noun 
as it is met. What is given above is merely a 
series of rough pointers to the gender of German 
nouns. Declension often depends upon gender, 
hence the latter is important. 

Declension of Nouns. The beginner should 
take this gently, and avoid mental indigestion, 
which will inevitably trouble him if he attempts 
to memorise too quickly the pages immediately 
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following. Let him read them through a few 
limes m order to grasp the general principles of 
the German declensions ; and return to them 
later, mastering them a little at a time. He 
should, however, refer to them continually while 
learning the list of essential nouns in pages 
1323 1325 . 

len (fuhlen Rules Tor Nouns 

1 In the plural of all nouns all cases arc the same, 
cvccplini^ the ilative vnIucIi inviiriahly ends in -N. 

2 All cases of I he sinjiulai ol lemininc nouns are the 
same 

t. Most nioints \ llahli-\ vmi1i ilic vowels a. o, u and the 
dipht honji au, motlifv Ihem into a, o, li, an, in the plural. 

4, I he genitive singular of all neuter nouns, and of 
most tnasLuhnes, evcepling those ending in -Ji, ends in 

KS, or-.S. 

5. I he acciis.itive singular ol" all neuters and ol most 
mas»-ulines csce|H those eiuling in -K is the same as the 
nominative. 

f) Masculine nouns viih nominalive eniling in -E 
add -N for r///olhei inllexions, singulai anil plural, 

7. Masculine and neulei nouns ending in -EL, -lik, 
-EN .iiiil the diminutive endings -f'HLN and -I>E1N add 
-S in the genitive singul.ir and the hrst two add ‘N in the 
dative plural 'Ihci h.ive no olhci inllet lions, but often 
modi(> ii, o, II, uii into ii, o, li, au, in the pluial. 

S toieign nouns usuall> lollow ihe rules for pure 
Cierman nouns, hut those not natuiidis.'d are iriegulai 
in that lhe> follow the lules of l heir own language 

y In all compouiul nouns only the final comporuni 
IS declined. 

10 Proper names add -S in the genitive singular, 
otherwise do not change. 

These rules are “ golden,” becLiusc Ihe exceptions to 
them are com|i.ira lively rare. 

Model fur the Tirsl Declen.sion 
Sinnulaf PluKtl t n^h^h 

V nER DIENER DIE DIEM K the malc-sci 

van/, \ 

(, WS DIENERS Dl R DIENER of the male- 

\e/ van/, 

I). DEM DIENER DEN DIENERN io the male- 

\cr\ant, - n 

A DEN DIENER DIE DIENER the male-ser- 

vant, -s 

I ike DIENER aie declined . 

(i) All masculine and neuter nouns ending -EE, -EN. 
-IsR and the dimiiuilives in -CHEN and -EEIN. 

(ii) All collective nouns beginning CE,- and ciuling -E 
(Das Gebirge, the mountains) 

(III) Ihe words Dll MUTIER and DIE I OniTER 
(mo/hci, ilaniihrei), and DER KV.SE, cheese, (Plural. 
Die Miitler, Die Poehler , no changes in the singular.) 

4 he lollowing csscnluvlly masculine nouns follow this 
declension, but modify in the plural 
APEEE, apple NAGEE, nai! 

BRUDEK, hiothci Ol EN, stove 

<;AU I'KN, Kaulen S(^HADEN, ilamai^e 

HAFEN, haihoto SCHWAGF^R, hrother-in-law 

HAMMER, hammer VAIF'.R, father 

LADF'N, shop, stiue N'OGF’L, bin! 

There is iinother small group of words folio rV- 
ing this declension in the plural without modi- 
fying, and in the singular following the word 
Name, name, as ; 

/Sing.. DER NAME, DES NAMENS, DEM 
la. NAMFN, DEN NAMEN. 

iPhiial Die, iW, Deii. Die N VMEN 


Such arc ■ 

DER BUCHSTABE, letter of the alphabet', HER 
FRIEDE or FRIEDEN, peace ; DER FIJNKF:(N), 
spaik ; DER GEDANKE, thoiifiht ■ DER 
GEAUBE, faith; DER HAUFE(N), heap: DER 
SAME, seed; DER WILl-E, will. 

Vo/e. -Das HERZ, heart, Des HERZENS, 
Dcm HERZEN, Das HERZ. (Plural, Die 
HERZEN.) 

Noir These are exceptions to Golden Rule No. 6. 

Model for the Second Declension 
Smg. DER SOHN, DES SOHNES, DEM SOHN(E), 
DEN SOHN, the son 

Pluial DIE SOHNE, DER SOFiNE, DEN SOHNEN, 
DIE SDHNE. 

Tor the genitive of monosyllables and words 
ending in sibilants (-s, -sch, -si) add -ES. 
Othcrwi.sc only -S is added. 

Like DER SOHN arc declined ■ 

All masculine nouns of one syllable, except those 
mentioned below (thud and fouilh declension). 

Many neuter monosyllables ending -R anil -T. 

Most masculine nouns ending in -IG, -ICFI, -ING, 
EINCi, -AT (unaccented). 

loieign miisciilinc nouns ending -AL, -AT, -AN, 

- \R, -AST', -IF’R, (l)er General, \>cneial Pluial, Die 
Generale, etc ) 

All neuters ciuhng -NIS, -SAL. 

Nouiib beginning GF^- • Das Gefiihl, teehn}/. 

Most masculine monosyllables modify the vowel in 
the plural Mosl feminine monosyllables take then 
pluial according to this declension and modily their 
root vowel Die Hand, Die Hande, but aie unchanged 
throughout singular ((iolticn Rule No. 2 ) 

Model for Ihe Third Declension 
Sing. DAS KIND, DES KINDF.S, DEM MNDE, 
DAS KIND. 

Pluial . DIE KINDER, DER KINDER, DLN KIN- 
DERN, DIE KINDER. 

I his declension includes most neuters, especially 
monosyllables not hitherto mentioned. Also all nouns 
ending -ILIM, and some rnascuhnes of one syllable: 
GEEST, spoil; GOTT', god, LEIll, hodv , MANN, 
man, WALD, //or, s/, WURM, woi m. 

All nouns belonging lo this declension modify vowel 
a, o, u, au in the pfural DAS HAU.S, DIE IIALhSER, 
house, houses, DER IRRILM, DIE IRRIOMER, 

Cl I Ol , -s. 

Model for the Fourth Declension 
Sing. DER MENSC H, DES MENSCHEN, DEM 
MENSCTIEN, DEN MENSCHEN , man, 
mank ind. 

Pluial DIE, DER, DEN, DIE MENSCHEN. 

Like ME.NSC'H aie declined . 

Most masculines ending in -E. 

All feminines ol more than one syllable take ihe plural 
from tins declension, but remain unchanged throughout 
the singular. This also applies to foreign nouns ending 
in -AN I , -AT. -ENT, -GRAPH, -IK, -IK, -KTN, -TAT. 
Also Der Bar, beat ; Graf, tount; Held, hero; Hirt, 
shepheid ; F'iirst, piiiue. 

Referring back lo p 1119, it will be lemembered that 
-El, -HF:IT, .-KEIT , -SCHAF l, -DNG, -IN, -IE, -IK, 
-ION and -T .AT arc feminine endings, and remembering 
” Cioldcn Rule No. 2 ” (in left col.) that feminines 
remain unchanged throughout the singular, we may 
generalise as follows ■ 

The majority of polysyllabic feminine nouns add -EN 
in the plural, hut monosyllables add -E, -E, -EN, -E and 
modify ; and that is (he end so far as feminine declen- 
sion IS concerned 
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Noti' “ Feminines ending in -IN double the N and 
add -KN to il in the plural : Die Fiirstiii, f/ie pnnce.w. 
Plural, Die Fiirstiiinen. 

1 he word DEK HERR is so important (meaning 
nuistvr, firndeman, and Mi.) that il stands alone DER 
HERR, DES HERRN, DEM HERRN, DEN HERKN. 
Plural, DIE HERREN, etc The letter E is added in the 
plural to distinguish it from the singular. 

Model for the Fifth Declension 
Sing. : DER DOKTOR, DES DOKTORS. DEM 
DOK I OR, DF:N DOKTOR, the thctoi 
Plural. DIE DOKIOREN, etc. 

A small giOLip of niaseuhne nouns follows this 
mixed ” declension ; BAUER, penMint, DORN, 
thorn, MUSKEL, niu\i/c, NACHBAR, nett^hhour , 
l oreign words in -OR : PROFESSOR, ptofessor . 
SCHMER/, /wo, SEE. STAAT, s/ure, VEI- 

lER, cotiwn, ZINS, interest. 

And the following neuters ‘ DAS AUGE, eve , 
BETT, /W, ENDE, ewr/, HEMD, s/u/z, LEID, ene/ , 
OIIR, em. 


Summary of the liitlexions ol Nouns 
Df CLE NSION 



1 

la 

II 

III 

IV 

V 

fl 

-s 

-NS 

-(e)S 

-eS 

■ 

-cN 

-(e)S 

D 


N 

-(e) 

-(c) 

-cN 

— 

A 


-N 



-cN 


N 



-1 

-1 R- 

-cN 

1 -cN 

(, 




-1 k 

-cN 

-cN 

1 

-N 1 

-N 

■ F N ' 

-LkN 

-eN 

-cN 

1 
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" With o! Without modilKaiions. through plural 
Ih'dine It he : 

I. Masculines ami neuters ending -EL, -F2N, -ER, 
Also diminutives in -CHEN and -I, FIN. 

la. The gioup of nouns like NAME. 

II. Most masculine and feminine rnono-sylKibles, hut 
the laitei take the plural endings only and always 
modify 

111 Most neuters, especially monosyllables . all 
- lUM nouns 

IV, Masculines ending -E All femimnes not ot 
one syllable (invaiiablc m singular). 

V. The group like DOKTOR. 

Know the ten golden rules and the above summary 
liefore proceeding to learn the essential nouns in Lesson 3 

EXLRCTSr ON NOUNS 
Gender 

Insert co-rect article, applying rules, 

D Flund und d Kat/e spielen /usammen. 

The dog and the cat play together 

D Miicke und d Vogel tiicgeii diirch d Luft. 

1 he midge and the bird fly through the air. 

D Nclufl hlndert d Sicht (from sehen). 

The fog ob.struets the view, 
p— Raum ist groH. 

The room is large. 

D Traum ist schon. 

1 he dream is beautiful. 

p Baum ist hocli. 

The tree is high 
D — November ist kali. 

November is cold. 

p Fruhliiig komml. 

Spring comes. 


E Apfel liangl urn uaum. 

An apple hangs on the tree. 

E Eichc stelit im Wald. 

An oak stands in the wood 
D — Rose ist eine Blume. 

The rose is a flower. 

Ich messe d Grofle und d fidhe. 

I measure si/c and height. 

p Krone i.st golden. 

1 he crown is golden. 

D Sonne und d Mond scheinen auf die 

Mensclilieit herab. 

The sun and the moon shine upon mankind. 

D - Kecliiiuiig fiir d /.eitiing kommt morgen. 

1 he bill for the newspapci comes to-morrow. 

D (u'birge enthiilt Silber. 

I he nKHinlain contains silver. 

D Gewicht ist schwer. 

I he weight is heavy 
D — Scliicksal ist guiistig. 

I ale IS (avouiable. 

D Geschaft gebt gut. 

Business goes on well. 

D SiingcT und d — Siingerin singen. 

I he singeis .sing 

D Mudehen spricllt. 

'I he girl spcMks 

D W'eib scliliift. 

I he woman sleeps 
D - Wand ist weilE 
The wall is while. 

D Ziiiimer ist grol). 

The room is large. 

13 - Zimmer wand ist weilJ. 

I he wall o( the room is while 
D - Anmiil der Kdiugin ist beriilimt. 

The grace ol the Queen is famous. 


Declension of Nouns 
Golden Rules I, 2, 3, page 1320 
b> ist iiieiii Gasl. 

He IS my guest. 

Wir liaberi CTaste. 

We have guests 

Der Dicner bringt den Ciisten Tee. 

I he servant brings tea for the guests. 

Sic triiikeii den lee im Garten, 
riicy dunk their lea in the garden. 

Im Garten gibt es Bliimcn und Daume. 

'I here .irc irec.s and lUnvers m the garden. 

Die Aste der Bauine tragen Fruehle, 

I he branches of the tiecs bear fruits. 

F.s sind A pi el. 

They aic apples. 

Die Giisic cssen die Apfel. 

The guests eat the apples. 

Golden Rules 4, .*i, 6, pcij^e 1320 
Im («artcn des Kbnigs .stcht ein Turm. 

In the garden of the king stands a tower. 

Auf dem Turm Icbt cin Vogel. 

On the lower lives a bird. 

Der Kbnig hat cinen Sohn. 

1 he king has a sori. 

Der Hund des Sohnes ist der Feind des Vogels. 
The son’s clog is the enemy of the bird. 

Dcr Hund jagt den Vogel. 

1 he dog chases the bird. 

Der Vogel Miclit in eineii Busch, 

The bird escapes into a bush 

Der HundTrinkt das Wasscr des Baches. 

The dog drinks the water of the brook. 

Der Ruhm des Kicsen ist groH. 

The fame of the giant is great 
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Wir wollen Frlcdcn. 

We want peace. 

Ich Kab dem Boten einen Brief. 

I gave the messenger a Idler. 

Golden Rule 7, page 1320 
Das Alter des Madchens ist hekannt. 
rhe age of the girl is known. 

Die Mantel hilngen an den N&geln. 

The coats are suspended from the nails. 

Die Hammer aind aus Kisen. 

The hammers are iron. 

Ich gab die Schiisscl den Briidern. 

1 gave the keys to the brothers. 

Golden Rules 9, 10, page 1120 
Karls Taschcntuch ist vcrlorcn. 

Charles’ handkerchief has been lost. 

Die Farbe des Tasclicntuches war weill. 

The colour of the handkerchief was wliite. 

Ich gebe Karl das Tuch zuriick. 

1 give the cloth back to Charles. 

Ich traf Otto and Anna. 

1 met Otto and Anna. 

Now try to work out which case each of these nouns 
represents. 

First Declension 

Der Regen scliadet den Apfeln im Garten mciiies Hruders. 
The ram damages the apples m my brother’s garden. 

Im Laden gibt cs Hammer und Nagel. 

In the shop are hammers and nails. 

Sie liegen auf cinein Haufcii. 

They lie in a heap. 

Der Ofeii haf Seliadeu erlittcn. 

The stove has suffered damage. 

Der Gluube erfullt die Hcr/en. 

Faith fills the hearts. 

Wir bewiindern die Funken des Feuers. 

We admire the sparks of the fire. 

Second Declension 
Die Hunde bellten im Hof. 

The dogs barked in the courtyard 
Der Arzt gntcrsuchte Anne und Heine, Hande und 
FuOe und den Hal.s nicines Freundes. 

The doctor examined the arms, legs, hands, feel, and 
neck of my friend 


German 

Fs gab Brot, Fische und Bier zum Essen. 

There was bread, fish, and beer for dinner. 

Er sammelte VorrStc. 

He gathered stocks (supplies) 

Das Schicksal dcr Gencriile ist unbekannt. 

The fate of the generals is unknown. 

Dcr Konig sab das fZreignis. 

The king saw the event. 

Third Declension 

Geister leben im Wald. 

Ghosts live in the wood. 

Die Kinder kauften Klcider, Bucher und Bildcr. 

The children bought dresses, books, and pictures 
Die Manner sangen ein Lied. 

The men sang a song. 

Die Diicher des Dorfes sind rot. 

Ihe roofs of the village are red. 

Der Wurm graht ein Loch. 

The worm digs a hole. 

Fourth Declension 

Die Frau des Grafcn ist Grafln. 

The wife of the count is a countess. 

Der Held erziihlle der Dame seine Gcschichte, 

The hero told his story to the lady. 

Die LIhren an den Wanden schlagen die Stunden. 

The clocks on the walls beat the hours. 

Alle Parteien haben ihre Zeitungen. 

All parties have their newspapers. 

Die Fabriken brauchen Baumwolle, 

The factories need cotton. 

Fifth Declension 

Ich babe Scliinerzen im Olir. 

I have pains in my ear, 

Ich /.elge mein Aiigc dem Professor. 

I show my eye to the professor. 

Dcr Bauer wohnt am Sec. 

The peasant lives by the lake 
Ich gab dem Nachbar die Hemden. 

I gave the shirts to the neighbour 
Der Staat zahlt Zinsen. 

The stale pays mlcrcst. 

Now form the singular of each noun where the plural 
IS given, and vice versa. 


LESSON 3 

The Essential Vocabulary of Nouns 


F or practical purposes fewer than 750 words 
which differ in German and English have 
to be memorised. In this Course the 
essential vocabulary consists of 235 nouns 
similar in both languages and 322 dissimilar ; 
85 similar verbs and 220 dissimilar ; 58 similar 
adjectives and 140 dissimilar. There are also 
130 invariable words. Used in accordance 
with the grammar this will give a working 
vocabulary of several thousand words. 

But these German words have this additional 
merit: they are mostly * root ” words which, in 
accordance with the methods of word building 
to be described are used to form derivatives 
and compounds. Thus an incalculable voca- 
bulary for reading will soon be brought within 


the scope of the student who masters the lists 
given in these Lessons. 

The similar essential words can be assimilated 
very rapidly. The dissimilar^ words can be 
memorised at the rate of about 15-30 per hour. 
After a few hours' practice, when the student has 
become fairly familiar with the language. 40 or 
50 can be learnt in an hour. In view of the 
remarkable capacity of German for forming 
derivatives and compounds, the mastery of such 
a “ key ” vocabulary is much more than half the 
battle in learning the language. 

ESSENTIAL NOUNS OR NAMES 
OF THINGS 

Section 1. Nouns which are alike or almost 
alike in German and English. 
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Essential Vocabulary of Nouns 


Section 2. Nouns which differ in the two 
languages. 

Section 3. Days of the week, months, and 
seasons. 

Section 4. Proper nouns. 

Note. — Hundreds of nouns are the same in 
German and English, or almost identical in 
sound or spelling. They can be recognized im- 
mediately in reading or when heard. Only 
those considered to be essential are given in the 
pages which follow, and they are given because 
they must be learnt. For it is of the utmost 
importance that the German words necessary 
to express the most frequently recurring ideas 
should be on the tip of the tongue. It is one 
thing to recognize Fisch as the equivalent of 
Hsh : but it is quite another thing to be able to 


think of Fisch when the idea of Fish has to be 
expressed. 

Before proceeding to Section 2 the list of 
similar nouns should be mastered. Then 
Section 2 will be found to be easier. And so on. 

As each word is heinff memorised an image oj 
the thing or an association of the idea should be 
in the mind. This not only makes the learning 
process more interesting, and therefore easier, 
but it accustoms the learner to think in German. 

Thus, when Das Mecr is being memorised, 
think of the sea ; and imagine that you are 
bathing in it on a pleasant summer’s day. So 
on through the lists. 

Know all the words both ways : Die Zukunft, 
the Juture; the future. Die Zukunft. Know 
them by sight and by sound ; and know how to 
pronounce without hesitation. 


Section 1. NOUNS ALIKE OR ALMOST ALIKE IN GERMAN AND ENGLISH 


Nol^.- When learning Ihe nouns read ihcm always 
with the approprialc Der, Die, Das. Thus : Der 
Acker, Die Asche, Das Betr, etc. 


(o) Mascuhnf Nouns 


Acker, acre, field 

Meister, master 

Apfel, apple 

Mount, month 

Arm, arm 

Mond, moon 

Mord, murder 

Ball, hall 

Morgen, morning 

Derg, berg, lull, mount 
llruUer, brother 

Muskel, muscle 

Bund, bundle, league 

Nachbar, neighbour 

Burger, burgher, citizen 

Nagel, nail 

Busch, hush 

Name, name 

Charakter, that ait ei 

Dleb, thief 

Ofen, oven, stove 

Onkel, uncle 

Doktor, doctor 

Park, park 

Dnnner, thunder 

Plan, plan 

Dorn, thorn 

Platz, place 

Durst, thirst 

Engel, angel 

Preis, pnee 

Punkt, point 

Raum, room, space 

Mnger, finger 

Regen, ram 

Fisch, fish 

Rest, rest, remainder 

Ereund, friend 

Fufl, foot 

Ring, ring 

Sand, sand 

Garten, gardeth 

Schattan, shade, shadow 

Cast, guest 

Schnee, snow 

Gott, God 

Schuh, shoe 

Grad, grade, degree 

Sohn, son 

Gruod, ground, cause 

Soldat, soldier 

Sommer, summer 

Hafen, harbour, port- 

Staat, Slate, 

Stab, staff 

Hammer, hammer 

Humor, humour 

Stahl, steel 

Hund, hound, dog 

Stein, stone 

Hunger, hunger 

Stern, star 

Hut, hat 

Stock, stick 

Stoff, stuff material 

KafTee, coffee 

Strom, stream, current 
Stuhl, stool, chair, 

Kanal, canal 

Khnig, king 

Kufl, kiss 

Sturm, storm 

Tabak, tobacco. 

Mann, man 

Tag, day 

Mantel, mantle, cloaks 

Tee, tea. 

Markt, market 

Trnum, dream 

Marseb. march 

Tronfen, drop 


Vater, father 

Wille, will 

Wind, wind 

Wagen, wagon, car 

Weg, way 

Winter, winter 

Wein, wine 

Zuckcr, sugar 

Wert, worth, value 

Zweig, twig, branch 

{b) Fimininf Nouns 

Achse, axle 

Lampe, lamp 

Adressc, address 

Linic, hne 

Asche, ash 

Lippe, lip 

Bank, bank, beruh 

Macht, might, power 

Bibcl, btble 

Mahl f 

Brticke, bridge 

Brust, breast, chest 

Maschine, machine 

Butter, butter. 

Masse, mass 

Milch, milk 

Cousine, female cousin 

Minute, minute 

Milte, middle 

Dame, dame, lady 

Miihle, mill 

Miinze, mint, coin 

Erde, earth 

Familic, family 

Musik, music 

Mutter, mother 

Faust, ftst 

Nacht, night 

Feder, feather , pen 

Nadel, needle 

Figur, figure 

Nasc, nose 

Flamme, /tame 

Nation, nation 

Flascbc, ^ask, bottle 

Natur, nature 

Flotle, fleet 

Not, need, want 

Form, form, shape 

Note, note 

Frucht , fruit 

Nummer, number 

Gruppe, group 

Ordnung, order 

Halle, hall 

Partci, parly 

Hand, hand 

Pause, pause, interval 

Hilfe, help 

Periode, period 

Hblle, hell 

Person, person 

Hiitte, hut 

Pfelfc, pipe, whistle 
Pflaiize, plant 

■lacke, facket 

Kammer, chambe*' 

Post, post 

Presse, press 

Karte, card, map 

Kasse, cash till 

Religion, religion^ 

Katze, cat 

Schule, school 

Kircbe, church {kirk) 

Schultcr, shoulder 

Klasse, class 

Schwester, j/.v/er 

See. sea (Der See, led 
Seeic, soul 

Kohle, coal 

Krone, crown 

KUste. coast 

Selte, side, page 
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German 


Suction 1. NOUNS AI.IKK OR ALMOSI ALIKK IN GERMAN AND ENGLISH (continuecf) 


(h) 1 1 MINIM 

Nouns {coiitimied) 

Haar, hai* 

Sekundc, second 

Tocliter, daughter 

Haus, house 

Sonne, sun 

I’lir, door 

Heim, home 

StraUe, street 

Stufe, step 

Ware, ware, s;oods 

Her/, heart 

Suinme, sum 

Weise, wise, mannet 

Insekl, insed 

Siinde, sin 

Woclie, weel\ 

Wolle, wool 

Interesse, inteiest 

Tal. deed, act 

Wiinde, M'ound 

Jalir, rear 

(r) NiLiiiK Nouns 

Korn, cenn, yiarn 
Kreii/, cn>ss 

Kiipfer, cop pel 

Belt, bed 

Bier, beer 
lllul, blood 

Feld, field 

Fest, festival 
beiier, Inc 

Bool, boat 

Brot. bread 

Buell, book 

Fieber, lewi 

Fleiscli, Ih sh, meat 

Land, land, country 
Leder, leal her 

Cias, yas 

Lichl, byht 

Ding, thmff 

(lias, tilirss 
(.old, C'jdd 

Madclieii, maid, yirl 


(irab, yia \ t 

Material, nunenal 

Einkommen, mioine 

(ir.is, yi as s 

Metall, metal 

Eis, ic e 

(inter (Die) (pluial) yoods 


Ende, end 

((.111 iiicaus piopeits) 

Netz, net 


Ohr, car 
Ol, oil 

PHiir, pair, couple 
Papier, paper 
Publikum, public 

Rccht, rtj^ht 

Sal/, salt 
SehilT, sh^p 
Sehwert, weoni 
ScRcl, sail 
SilluT, silver 
System, \]stem 

Lai. Jale, valley 
'rheuitT, thcane 

Wiissur. water. 
Well), wife, woman 
Werk, work, woik\ 
Weller, weather 
Wort, )\(U(I 


Section 2. NOUNS WHICH DIM ER IN HIE I WO LANGUAGES 


(r/) Mascu 

Ahenil, evetiiniij 
Aiilun|>, hef^inniiifi 
AnerilT, attack 
Anlaf), lause 
Aiispruch, ( laim 
Anstaiid, dec cm i' 

An/UK, drew, sun 
Arzt, ph vsK Kill 
Ast, hramh 
Auftrag, order 
Au|s;eiiblick, rmnnent 
AiiSKang, exit, wen out 

Bach, stream, hniok 
Hahiihol, lailwav station 
Hauer, peasant 
Baum, tier' 

Bedurf, demand 
Beruf, profession 
BleistlK, pem il 
Blit/, lifflitmuf' 

Boden, fiiound 
Bole, messenger 
Brief, letter 
Brimnen, well, fuuniain 
Buchstabe, letter {of tfh 
alphabet) 

Dampf, steam 
Dichter, poet 
Diener, maiiser vant 
Druht, wire 

Eid, oath 
Klfer, zeal 

Eingang, May in, en trance 
Eltern (plural), parents 
Erbe, hetr 
Erfolg, success 
EseL donkev 

Faden, thread 
Fehler, fault, mistake 
Fcind, enemv 
Fluch, curse 
FlpB, river 
Fricdc, peace 
FrUhling, springtime 
Funkc, spark 


I INI I Nouns 

(K'danke, thought 
Gegeiisal/, contiast 
Cicgeiistaiid, oh/ect (con- 
c I etc) 

Gegenslaiid, subjee t (ab- 
st/aci) 

Geisl, spirit, yhost 
Geschwister (plural), 
bi other and smer 

Hals, neck 
Handel, trade 
llaufeii, heap 
Merbst, aututiiti 
lllmmel, heaven, skv 
/ tnastei, bud 
Herr ’ fienrletrian 

( (iidtlrc'S) Ml., Sir 
HoL court, yend 
lliigel, hill 

liihalt, contents 

Kumpf, fiyhi 

K a iirmu nil , shopk eeper , 
inci ( hant 
Knabe, bov 
Knoclien, bone 
KnopI, button 
Kopf, head 
Kdrper, bodv 
Kreis, ( II ( Ic 
Kricg, Mill 

Knnde, customer, client 

Laden, shop 
Larin, noise 

Lcute (Die) (plural onlv 

people 

Lbffcl, spoon 

MugCfi, stomach 
Mangel, lack 
Mcnsch, man (gener al) 
Mitlag, noon 
Mund, mouth 
Mut, courafte, spirit 

Nebel, foi; 

Neid, envy 


Ort, pbii spt 
Rand, lub’e 

Rat. odMce, counsel, coir 
seflor 

Rauch, smoke 
Riese, incint 
Ruckeii, back 
Ruf, call, fame 
Riihiii, {>101 ] , fame 

Same, seed 
Sal/, sent erne 
Scli.ideii, danuii’e 
Seller/, loke 
Scliliissel, kev 
SchuuT/, /niin 
Sclnniil/, dm 
Schneider, tailor 
Schnager, In othei -in-lcnv 
See, lake 
Sieg, i7t tory 
Sinn. sense, mind 
Spiegel, minoi 
Slaiih. dust 
Strich, line, dash 

I aiJseh, exchange, ben ter 
Teil, share, pail 

II sell, table 
I’od, death 

(b) I rw 

Absiclil, intention 
Angst, feai 
Ansicht, view 
Arbeit, Mink 
, Art, kind 
Aufgahe, task 
Auskunft, in/or mation 
Ausnalime, exception 
Auswahl, choice 

Bahn, com se 
Baumivolle, cotton 
Bedingung, conditions 
Hliime, flower 

Ecke, cornel 
Ebe, mat r lanc 


on, sound, c lav 
opf. pot 

rol/, spite, de/hince 
urm, tower, steeple 

Jinstaml, i // c umstance 
'niall, ai c ideni 

N'erdaelil, sttspu ton 

V creiii, as sen lattott 

Verliist, loss 

N'erirjg, neatv, loiiiiaif 
\ eller, f ousirt {male) 

V ogel, bn d 
\orrat, stock, supply 
\ orleil, advantage 

Wald, forest 
Wirl, host, fatuUord 

/.aim, tooth 
Zeuge, Witness 
/a'ns, Intel est 
Zoll, toff, ensforns, diit} 
me h 

Zufall, chance 
Zug, tram, diaufiht 
Zustand, condition 
Zneek, purpose 
Zncifel, doubt 

iiNiNF Nouns 
Ehrc, honour 
Elche, oak 
Eilersucht, fealouw 
Eisenbahn, railway 
Ernte, harvest, ciop 

Fabrik, fac for r 
Faliiie, fla^ 

Farbe, colour, paint 
Viuchi, fhaht, escape 
Frage, question 
Frau, woman, wife, Mrs. 
Frciheit, freedom, liberty 
Freude, yo/, pleasure 

Gabel, fork 
Geburt, birth 



1325 


Essential Vocabulary of Nouns 

Section 2 . NOUNS WHICH niM I.K IN THK IW'O l.ANGUACKS (lonlimmi) 


ib) I I MiNiNr N njNs ((ontuiui'd) 

Oiiellc, \onfce, spnnf’, \\vll 


Will. mm’ /til, time 

Zeitung, newspaper 

Zahl, Nuniher Zukiiiirt, future 

Zeile, hue Ziingc, (oin;ue 

(f) Nidi IK Nouns 

Aller. (j{;e llaiipl, head 

Hi'er. army 
lleind, >^hii t 
Mol/, \\t)(tcl 


Geduld, patience 
Gcfalir, iituim’i 
Gcgcnwarl , pi esem e 
Cielegcnhcil, occasion 
Gcschit'htc, story, historv 
Gescllschan, siKictv, corn- 
pan >' 

Geslull, shape 
Gewalt, force 
(rewohnhcil, hahii, custom 
use 

(JrtMi/c, hinit, h outlet 
(■iiiisl, favour 

Meimal, home 
Host', Housers 

Inst'l, isfanJ 

.liigeiid, youth 

KartofTel, potato 
Kt'lle, I ham 
KrafI, St! eueih 
Kiic'ht', kit (hen 
kiigel, hall, hiillet 
KiinsI, all 

\ JiSl, load, huiden 

Liit’ki', eap 
l.iifl, air 
I uge, he 

Miiiier, wa/l 
Mfiigi', (fiianiiiv 
Vlit'lt', lent 
Miihc, iiouh/c, fiains 

Nachneht, iieu ^ 

Naclil, mi;hl 
Neiii'icr, ( uiiositv 
Nifderhil'i', deft at 

PIk'gt', tiUc. mo sill';, 
I iihi \ anon 
Pliiclil, duty 
Prfdigt, SC! mon 
Prohf, dial 


Kechnuiig, hd! 

Rcgt‘ 1 , nde 

Kcgierijiig, govei nmrni 
Keihe, /mr 
Rk'liriiiig, direction 
RucksiclU, leficird 
Ruhe, ({met 

Schhicht, ha tile 
Schraiike, haniei 
Schraiibc, siieu 
Schuld, y^iiift, blame, debt 
Sfife, soup 
Sitle, CHS tom, mot ah 
Sorge, sfvifMi', tiouhfe 
Spaiiiiiirig, tension 
Speise, food, dish 
Spit/t‘, point, tip 
Stadt, town, iin 
SlciiriT. ia\ 

Slimnif, roue, \ote 
Mini, foiehiad 
Strafe, penalty 
Sliiiuk', hout 

I asflie, pot ket, ha^ 
lalsat'lii' fact 
I raiie, teai 
Treppe, stairs 
lugcnd. Ml me 

Ulir, ( link, wafih 
llrsiifho. cause, onein 

N'ereinigiiiig, latioii 
\ eniiiiiri, icason, sense 
Vorsiflit, can 10)11 

Want, sMiipon aims 
V>ahrht‘it, iiiiili 
Wand, nail 

W'ullf, uf/ii' 

Well, wot hi 

Wirtsdiaft,' eionomr ipoh 
til ah 

W'olkc, ( loud 
VViirdf, do^nttv 


Anil, office 
Auge, rrf' 

Beiii. le^;, hone 
Beispiel, e sample 
Bild, pu tut c 
Blalt, leaf 

Dat'h, roof 
[)orl, MlUu;e 

El, eey 
I'jsen, lion 
I'rbe, inhentniu e 
Ereignis, eicm 

Fat’ll, i onipji tment, 
p! ole.ssom 
l*eiislt‘r, window 
Flug/eiig, an plane 
Friiiilcin, Miss 
Fr u list lie k, hicakfast 

Gehaude, huildim; 

(it'biel, distin t 
Ck'hirge, mountain muse 
Gefiilil, feeling 
Geld, money 
(k'rauseh, noise 
Gerieill, ( oui t {of law) 
Geiiichl, nimoni 
Gt'Scliall, business 
Cit'sclieiik, pi esc lit 
(iesehleeht, se.v 
Gesetz, /aw 
Gesielit, face 
Getrcide. i oi n 
Gcuflir, 1 1 fie 
Geixiclil, weight 
Ck'iiisseii, I onsi leiii e 
Ciil’l, poison 
Cilit'd, limb, membei 
Gluck, fen tune, yood link 


Kind, child 
Kleid, die.s.s, yown 

Leid, yiief 
l.ied, Sony 
Locli, hole 

Mass, mecisine 
Mt'cr, sea 
Melil, flour 
Messer, knife 
Milleid, pin 

Mil tel, medium, means 
I emedy 

Muster, model, sample 
Pleril, hot se 
Rad, wheel 

Reich, etnpite, kinydom 

Scliicksal, late 
Sclilid, siynhaatd 
ScliloO, castle, lock 
Sfeuer, stectiny wheel 
Stuck, piece 

Tier, animal 
lor, yate 
'Inch, cloth 

IJfer, hank, shoip 
Urtcil, ludyment 

Werk/eug, tool 
W'uiidcr, mircn le 

Zeichen, siyn, token 
Ziel, cum 
ZimmtT, room 


Wirlscliafi also means Housekeepuiy emil Euhln - house 


Section 3 . MAYS Oh HIE WEEK, MONTHS, SEASONS 


Days of the Week 
Sonntag, Sunday 
Monlag, Monday 
Dienstag, Tuc sdav 
Mitlwoch, II e line sdav 


Donneislag, fiim sdav 
Frcitag, kndm 


' In SiHjih (uTHKinv, Auslru, and Rliincl.nid. 
* LIncwIktc 111 Cicrmany. 


Months oi the )’eat 

.laniiar (.1 aimer m Auslria), Fchniar, Miirz, April, 
Mai. Jiiiii. .lull, \iigiisl, September, Oktolie.', 
November, De/ember 
Seasons 

Her Truhling, Spnny Dcr Herbs!, Autumn 

Dcr Sommer, Summer Her W'inter, Winter 


PROPER NOUNS 


Seetloii 4 . 

England, Englander, fjiyland, Enyhshnian , Gross- 
britamiicn, Great Bntuin. 

Fraiikreich, Fran/ose, I'rance, T; c//r /loui/r . Deutsch- 
land, Deutscher, Gennany, German 

Ostcrreicli, ristcrreicher, Austna, Austnan ; Poleii, 
Pole, Poland, Pole 

llalicn, Italiener, Italy, Italian , Die Schweiz, eiii 
Sthweizer, Switzerland, a Swiss, 

Russland, eln Riissc, Russia, a Russian , Spanien, 
Spanier, Spam, Spaniard, 


Die Vereiiiiglen Staaten, Amcrika, ein Amerikancr, 

I he Untied Slates, Atnetica, an Amencati 

IJngarn, Ungar, Hunyaty, Hnnyanan , Die Tschccho- 
slo>iakei, Czechoslovakia ; I'scliechoslowake, Czecho- 
slovak tan. 

Nordsce, Armclkanal, Notth Sea, English Channel ; 
Kbin, Cologne ; Miiiiehen, Munich ; Wien, Vienna ; 
Cenf, Geneva. 
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LESSON 4 


Adjectives and Numbers 


T he student should now have a substantial 
vocabulary of' nouns in addition to a 
knowledge of the articles. We now turn 
to the adjectives and to numbers. 

An adjective is a word used to describe the 
quality of a noun. 

Declension 

1. Adjectives used alone after a verb, to 
describe a state or quality, are invariable : Er 
ist gut, sie ist gut, Es ist gut. He, she, it is f^ood. 
Otherwise they are inflected. 

2. When preceded by the definite article (Dcr, 
Die, Das) or by Dieser, Jener, Jeder, Mancher, 
Welcher, Derscibc, the adjective (or adjectives) 
take the following terminations : 



Ma\c, 

Fern 

Neuter 

PI to at, 
all gendei \ 

N. 

-E 

-E 

-E 


a. 

-EN 

-EN 

-EN 

\ -EN 

i 

D. 

-EN 

-EN 

-EN 

A. 

-EN 

-E 

-E 

) 


DKM r.UTEN WEIN, to the ^ood wine ; DES 
GUTEN VATERS, of the aood fathet ; DIESER 
SCHONEN BEUMEN, oJ these nue Jiowers ; JENE-: 
GU'IEN manner, those good men. 


Comparison 

To form the comparative add -(e)r ) as in 

To form the superlative add -(e)sl ) English. 

Monosyllables modify a, o, u into ii, d, ii 
(but au is not modified). 

ALT, old ALTER, older 

LANG, long LANCER, longer 

LALT, loud LAUTER, louder 

ALTEST, oldest 
LANGST, longest 
LAUTEST, foude\t 

To form the superlative if no noun is expressed 
use : am (an dem) and add -en to the regular 
superlative ; Es ist am besten, It is best. This 
IS also an adverb {see p. 1343). 

Comparatives and superlatives are declined 
like other adjectives. 

Than : expressed by als : er ist grosser ALS 
ich. He is hif^ger than I. 

As . . As : Er ist SO gross WIE ich. He is 
as hif( as /. 

Not So . . As : Er ist NICHT SO gross 
WIE ich. 


3. When preceded by the indefinite article 
(cin, cine, cin) or by its negation kein, kcinc, 
kein, no ; or by any of the possessive adjectives 
{see next column), the full inflexions are : 



Masc. 

Fern. 

Neuter 

Plural, 
all genders 

N. 

-ER 

-E 

-ES 


G. 

-EN 

-EN 

-EN 

-EN 

I). 

^EN 

-EN 

-EN 

A. 

-EN 

-E 

-ES 



4. When the adjective is used before a noun, 
and is not preceded by any of the above, it is 
declined like dieser, except that in the genitive 
singular of the masculine and neuter the ending 
-cn usually takes the place of -es, though the 
latter may be used : 


N. 

CUTER 

Al/FER 

WEIN 

Plural 
, GUTE 

G. 

GUTEN 

ALIEN 

WEINES 

! ALTE 

D. 

GUTEM 

ALTEM 

WEIN 

i WEINE, 

A. 

GUTEN 

ALTEN 

WEIN 

' etc. 


When two or more adjectives precede a noun, 
both follow the rules given in 2, 3, 4, above. 

Adjectives can often be used as nouns : der 
Alte, the old man ; cin guter Alter. 

Adjectives ending -EL and -EN (but not -ER) 
usually drop the -E in inflexions : cdel, noble ; 
der edie Mann, the noble man. 

HOCH drops C before all vowels : das hohe 
liaus, the high house. 

With all numerals except ein, adjectives take 
the endings of dieser : sieben gute alte Mdnner. 


Mehr, Weniger, Rcsscr . . Als, more, less, 
better . . than. 


Irregular Comparison. The following are of 
frequent occurrence : 


Fosin ve 
BALD, soon 
GERN, Willingly 
GUT, good 
HOCH, high 
NAHE, near 
WENIG, hulc 


Comparali ve 
EHER, sooner 
LIEBER, rather 
BESSER, bcllcr 
HOHER, higher 
NAHER, nearer 
WENIGER, less 


Superlative 
I EHESTE 
LIEBS TE 
' BESTE 
i HOCHS rE 
NACHS IE 
IWENIGSTE 


Note. — llochstcns, at most ; nachstens, at an 
early dare ; wenigstens, at least. 


Possessive Adjectives. Mein, dcin, sein, arc 
declined like ein. Plural -e, -er, -en, -e. 

Ihr {her), unser, euer, ihr {their) and Ihr 
(polite your) are declined like Dieser. 

Indefinite Adjectives. Alle (plural only), all ; 
jeder, every ^ each ; mancher, many a, are 
declined like Dieser. 

Kein, no, not a, not any ; decline like Mein, 
ein. 

VIel, much, and Wenig, little, are undeclined, 
unless preceded by the definite article, and then 
they are declined like adjectives. 

Note. — Einige, some, a few\ mehrere, several \ 
viele, manche, many ; and wenige, a few. 
These words follow the fourth method of 
declining adjectives. 
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EXERCISE ON ADJECTIVES 
Declension 

Es ist ein warmer Tag. 

It is a warm day. 

Die weiiic*/! Wolken im blaue>// Hlmmcl bewcgen sich 
nicht . 

I'hc while clouds in the blue sky do not move. 

Viele selte/re Blumen stehen auf dcm groOen Feld. 

Many rare flowers stand on the large field. 

Sic siiid bunt, blau und gcib. 

They are coloured, blue and yellow. 

WeiOe Unimcr stehen im hohen Gras. 

White lambs arc standing in the high grass. 

Fan junger Hirte sitzt auf dcm sclima/rn Wcg. 

A young shepherd sits on the narrow' path. 

Er singt cin fro/je.9 Lied. 

He sings a cheerrul song. 

Drei lus//>:e Miidchen kommen aus dcm hohen, dunk/tvi 
Wald. 

Three jolly girls come out oT the high, dark wood. 

Sic ha ben lunge schwarze Haarc. 
t hey have long black hair. 

Sic bcgriillen den frcmdivi Siingcr. 

They greet the strange singer. 


Er wirft seinen alCe/t Hut in die stl//e Lull und Idchelt den 
wtiien Miidchen zu. 

He throws his old hat into the still air and smiles at the 
nice girls. 

Sie wiinachen ihm gutc/i lag. 

They bid him good day. 

Comparison 

Nach deni Tod dcs Ldwen wiihUeii die Tiere elnen neuen 
Konig. 

After the death of the lion the animals chose a new king. 

Der Tiger sagte : Ich bin Jer hestc Kbnig, 

The tiger said : 1 am the best king. 

Ich bin mun^et als andere Tierc. 

I am braver than other animals. 

Das Pferd sagte : LaDt mlch licber Kbnig scin. 

The horse said ; Let me rather be king. 

Ich bill nicht so mutig wie dcr Tiger aber schdner und 
edict . 

1 am not so brave as the tiger but more beautiful and 
nobler. 

Abcr der Fuchs sagte : Ich bin das kliigste Tier und klug 
scin ist hewer als schdn. 

The fox, how'ever, said . I am the cleverest animal and 
It is better to be clcvei than beautiful. 


VOCABULARY OF ESSENTIAL ADJECTIVES 


Section 1. ADJECTIVES ALIKE OR ALMOST ALIKE IN GERMAN AND ENGLISH 


all, ail. vvety, atty 
alt, old 

aufrcchi, uptight 
aufkTC, outer 

besser, better 
best, best 
bitter, bitter 
blau, blue 
blind, blind 
braun, brown 
breit, bioad 

dick, thiikf big 
dunn, thin 

cben, even 

ernst, earnest, sellout 


falscli, false ^ wrong 

fein, fine 

fett, fat 

Hach, flat 

frel, free 

frisch, fresh 

grau, grev 
griin, green 
gut, good 

hart, hard 
hoch, high 
hohl, hollow, empty 

iniiere, inner 

jiing, vonng 


kalt, cold 
klar, clear 

lang, tong 
laut, loud, noisv 
leicht, light, easy 
letzl, last 

machtig, mighty 
mcist, most 
mild, mtld 

natiirlich, natural 
lieu, rit'ii’, recent 

ofTen, open 

recht, right 
reich, rich 


reif, ripe 

richtig, right, coirect 
rot, led 
ruiid, round 

saner, sour 
scharf, shcup 
still, still, qmet 

teuer, dear, expensive 

lief, deep 

treu, tme, faithful 

unter, under, lower 

veil, full 

worm, warm 
weilJ, white 
weit, wide, distant 


ADJECTIVES DISSIMILAR IN THE TWO LANGUAGES 


Section 2. 

lihnlich, similar 
allgeniejn, general 
allmahlleh, gradual 
andere, other, different 
angenebm, agreeable 
unstadig, decent, respect- 
able, considerable 
unwesend, present 
arm, poor 

bedeutend, considerable 
bekannt, known, 
bequem, convenient, 
comfortable 
berelt, ready 
beruhmt, famous 
bescheiden, modest 
besonders, particular 
bestimmt, certain 
billig, cheap 
bluB, pole 
bloB, hare, mere 
bdse, bad, evil 
bunt, coloured 

deutlich, dear 


dicht, dense, close 
diimm, stupid 
dunkel, dark 

echt, genuine 
ecklg, angular 
elirllch, honest 
eigen, own, proper 
eilig, hasty, urgent 
cinfach, simple, single 
einig, united 
cinsam, lonely 
endgiiltig, final 
erheblich, considerable 
ewig, eternal 

fahfg, able 
faul, lazy, rotten 
fern, far 
fertig, ready 
Test, firm 
feucht, damp 
HeiBig, industrious 
fremd, strange 
froh, glad 
fromm, pious 
friih, early 


ganz, all, whole 
geboren, horn 
geheim, secret 
geistig, mental, intellectual 
gelstllrh, religious, clerical 
gelb, yellow 
genau, exact 
gcrade, even, straight 
gerecht, just 
gcriiig, little, small 
gesund, healthy 
gewaltig, powerful, mighty 
gcwlB, certain, sure 
gewohnlich, usual, common 
glatt, smooth 
gleich, hke, same 
gliicklichi fortunate, happy 
grausam, cruel 
grofl, great, large, tall 
griindlich, thorough 
gunstig, fayourable 

haBlich, ugly 
hHufig, frequent 
heimlich, secret 
heiO, hot 


hell, bright 
hinter, hack 

hbilieh, courteous, polite 
hiibscli, pretty 

kleln, little, small 
klug, clever, sensible 
kraftig, strong 
krank, ill, sick 
kiinftig, future 
kurz, short, brief 

langsam, slow 
leer, empty 
lel.se, low, soft 
lieb, dear 
link, left 

lustig, gay, cheerful 

mdBig, moderate 
jnerkwiirdig, remarkable 
mbglich, possible 
rottde, tired 
mutig, courageous 


nahe, near 
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Section 2. Ar).tliCTIVK.S DISSIMILAR IN THE TWO LANGUAGES (conliiiiied) 


nail, 

nett, nice neui 
niedrif;, (o\i 
iiotiK, ncccsMiry 

ober, upper 
oncntlich, puhhe 

rt‘in, pure, clean 
ruhlg, quiet 

saiift, gentle 
sail, sat i\ fled 
«»a liber, deaf) 


schlecht, had 
bchliinm, had, evil 
Si'limal, ntnruw 
sclinell, quick, fast 
sebdn, heantilul, fah 
Kchwacb weak 
scimar/, hlack 
schwLT, heave, difficult 
schwierig, diffu ult, hard 
si'lfen, une 
bichcT, Mae, safe 
spill, late 
stark, stnaii: 

SI 0 I 7 , pnaiii 


slrung, siern 
.stuiiini, dumb 
siill. sweet 

tot, dead 
Iruurig, sad 
Irockeii, div 
liichtig, efficient 

liblich, usual 
iinKcfatir, appi c).\imate 

verkc'lirt, wtomi 
\erniiiilhg, leasanahte 


^crschicdcn, diffeieur, 
various 

viol, much, many 
volkoiiimon, peifect 
vordcr, ft out 
\orlrofHich, e\iellent 

walir, true 

walirsi'heinlicli, probable 
woitii, soft 
ivenig, little, few 
ivichlig, impcntant 
uirklich, leal 

/iifriodon, eontent, satisfied 


ADJKCriVK-S OI- NATIONAL! I Y 
enellsch, Enyhsh , franzosisch, It each \ doiitscli, 
(lennan ; 

bstorroichisch, Austnan, puliiiscli, Polish, iLiliciiiscrli, 
fialian ; 

rijssischp Russian , spanisch, Spanish : anierikaniscb, 
A met nan. 

Always v\rit(cn with small Icttcis in (jciman, 
ovccpl when lust word ol scntcnLc 


NUMBERS 

Cardinals 


1 

ein, eins 

IH 

acht /.din 

2 

zwei 

19 

neiin/chn 

} 

drei 

20 

/waiizig 

4 

\ier 

21 

ein unci /ivan/.ig 

,5 

runf 

30 

(ireissig 

b 

sechs 

40 

vier/ig 

7 

siebeii 

50 

fiinl/ig 

8 

acht 

60 

seeh/.jg 

9 

neuii 

70 

siebeii/ig, 

10 

zehn 


sicb/ig 

11 

elf 

SO 

nchl/ig 

12 

zwdlf 

90 

iieunzig 

13 

drei/.elin 

100 

huiicicrt 

14 

vier/ehii 

101 

huiidcrl imd ein, 

I.S 

Innfzeliii 


eins 

16 

.sechzehn 

200 

zweiliimdcrt 

17 

sichzehii 

1.000 

taiisend 


10,000 zelinlausoiid 
1,000,000 cine Million, a million 
'1,000,000,000 cine Milliardo 


The word F'JNS is useil only iT not folloMcd by 
another numhei zwcihiindcrt iind ciiis. Muiidcrt and 
iauscnd used as nouns lake -E in nominalivc and -EN 
m dative plural. (HUNDERIE VON MENSCIIEN, 
hunch eds of men ) 

Ordinals, 

Oidinals aie formed from cardinals by adding -tc 
from 2 to 19, and -sic from 20 up\sards . dcr /weite, the 
second ; der dreiszigsle, the thirtieth ; dcr hundertste, 
the hundredth ; dcr vicr-und-zwaii/igstc, the twenty- 
fourth, etc. rhey arc wriUcn with a full stop after the 
number : Dcr 1. Januar, the 1st of January. 

Irregulars : der erstc, the lirsi , dcr dritte, the third , 
der achtc, the eighth. 

Ordinals are declined like ordinary adjectives, but 
only the last number of a compound is inllecled : Den 
riinr/ehnhiindertncunundzwan/igstcii. 

Miscellaneous. In German a comma is used to 
indicate the decimal point, a full-slop to indicate 
thousands' h,25 (English ()‘25) and l.OOO ir.nghsh 
1 , 000 ). 

ein DriMcl (/».) a third, cin Zwunzigstel in) a 
twenticlh part ; ein Vierlel (//.) a fourth ; ein Fliiiidert- 
slel (//.) a hundredth part, etc. 

These arc formed Irom the ordinals with the suflix 
-tel, from dcr 7'cll, part, portion. 

Anderthalb, one and a half; zweieinhalb, two and a 
half, clc. ; Halb, half ; Die Ualfte, half. 

cinfach, simple ; zweifach, doppcit, double , dreifach. 


ihreelold, eic, Einerlei, of one kind, zvieierici, of two 
kinds, dreicrlei, etc , are mdeclmab'e. 

cinzeln, individual, separate. I'FER EINZELNE 
DElirSUHE, the indivitlual (ierman. 

eiii/ig, single, only. KKIN EINZJGER MANN, not 
a single man. 

ciiimal, oriLC , /weimal, twice , dreimal, thiee limes, 
etc. 

erslens, in the tiisl place , zweitens, secondly , 
drittciis, etc. ; ziiersl, at lirsi, Inst of all. 

DIEI EREM USAGE IN GERMAN 
Nouns denoting Nseight ami measure aie pul m the 
singular DREI (;LA.S WASSER, ihier classes of 
watei SIEBEN EUSS IIOUM, scicn feet hnih- 
M hat lime is ,// WIE SPAT LSI ES ? 

E.s isl ein, zwei, drei Uhr. It is one, (wo, tlnee o\ lock. 
Es ist /wanzig Mimiten iiach seelis. It is 6,20 
Es isl (ein) N’lertcl naeh /.wei. li is a i{iuii let - past two 
Or. Es ist \ icrtel drei. 

Es ist halb drei. It is half -past two. 

Est ist drei Vierte! drei. It i.s a iiuaitei to rlaee 
Hfiat I.S the date ^ DEN WIEVIELTEN IIABEN 
Will DEL) I E ? 

Den dritteii. Den siehenlen. The thud The seventh. 
Nor aelil Fagcn, a week ci\n> 

III vierzehn lagen, a foilmeht heme 
Ini .lalire iieun/chiiliiiiukTtdrcinnddreissig, in the \ear 
19 JJ. 

EXERCISE ON NUMBERS 
Huiith'//e kaiiien naeh l.oiulun. 
llurulreds came tt) I ondon. 

Das .lahr hat zwoll Mnnate. 

The yeai has twelve monilis 

Der Tag hut vienindzwaiizig Sliinden. 

I he day has iwcniy-lour houis. 

Er hut rauseiit/tv/ gclinllcii. 

He helped thousands 

Dcr cTste dieses Monats ist ein Frcitag. 

the first of this month is a Friday. 

Mit Hilfe zweie/ Manner holten sie den Baum. 

With the help ol two men they bi ought the tree 
(But Mit Elilfe von zwalf Manner/i). 

S'or acht lagen war der zwoBTe. 

A week ago was the I2lh. 

Am erste/7 .Januar liel Sehnee. 

Snow fell on the first of January. — 

Der eiiiiiiulreinigsle De/.ember ist der dreihundert- 
funfund.seLTizigste Tag des Jahres. 

list December is the ,l6.^th day of the year. 

In vierzelm T'agcn wird kein ci/nTi.ge/ Mensch hier sein. 
A lorimght hence not a single man will be here, 
leh babe ilin zweirnal gesehen. 

I liavc seen him twice 

Zuersi al) er underthalh Apfel iind trank "wei Glas 
Milch dazu. 

First he ale an apple and a half and drank I wo gla.sses 
of milk with it 

E)innial urn halb drei, das /weite Mul um drei vierlel 
acTit. 

Once at half past two, the second time at a quarter to 
eight. 
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Pronouns 


A pRdNouN is a word which is used insicad 
of a noun oi oi a noun equivalent 
In German IT takes the gender of the 
noun to which it refers ; Wo ist das Miidchen ? 
Where is the ^ir! Es ist hicr, She is here 
Wo ist mein Stock ? {nuise.) Where i\ my 
^fiek ? Er ist nicht hicr. It is not here, llabcn 
Sic die Blumc ? Have yon the /lowet * leh 

hiibe sie, / have it. 

Note the idiomatic usage : Wer ist es ? 
ll'ho /y it ? Ich bin cs, It is I. Waren Sie es ? 
If t/.s It you fell war es, It ivf/s /. Er ist es, 
ft is he, Er ist niude iirid seine Seh wester ist 
es aiich, He is tired and so is his sister Es 
war eiiimal eiii Mann. There was anee a man . . 

The dative and accusative of ES is lianslatcd 
hv OA (PAR bcfoie vowels) with certain 
prepositions, and compounded with them 
ilavon, af it theieof ; damit, with it ; dadiireli, 
djianyh it ; dariii, m it, ilieu’iii ; daraiis 
fhereimt, ant of u 

Reflexive Pronouns 

The accusatives of the first and second 
pel sons in the table (T personal pionouns arc 
used as reflcsive pionouns- that is, when it is 
necessary to rcfci back an action to the subject 
aiami/iative) of the sentence : 

He killed himself himself is a reflcMvc 
pronoun 

/ wash mvself : mvself is a reflexive pronoun 
The woid sieh is used for all genders, singulai 
and plural, ol the thud person and also as 
letlexoe for Sie, van. 

/ \Ufliplc\ 

K’ll WAS( III*: Midi, I myscll 

KR IOII':'IE SIdl, He killed himscll 
sue IRREN SICII, ^ou make a mistake are 
mistaken (lit you err to yoursell ) 

1 he vvcjid SELIiS r (sell ) is used lo emphasi/e any ol 
I he personal pionouns. and must not be confused wiih 
I lie iel1e\ivcs 


K II SKLBST I mvscH Sll* <<1*1 RS I von 
voui ^cl^, 

ICR HAT ES SKLHSI (U IAN. H. has done M 
Inntseil 

And SEERS 1 placed m honi of anv noun or pronoun 
means even 

SELBSI ICH, Even I 

SEERS I SEINE MU ITER EIERI MIN NIC III. 

I veil Ills mother does not love him 

Relative Pronouns 

A relative pronoun is one which connects the 
noun or pronoun lo which it refers with the 
part of the sentence which follows. I hus : 
The man whom I know. T he house that Jack 
built. Wham and that are relative pionouns 
In English the relative is ofien omitted, e.g.. 
I he house Jaek built, which would be quite 
as corrcci as The house that Jaek built, and 
would probably be used in conversation 

In German relatives may never be omitted 
so if you wish lo say, “ The woman I savv with 
vou lo-dav,” It must be Die frau, die ich lieiite 
mit Ihnen sail. 

There are two mam lelatives in Cierman ; der, 
die, das, and weicber, welebe, welches. In 
speaking always use der, die, das. 

'Pfieu declension must be specially learnt as 


It is slightly 

irregiil.ir 

(see below). 

PI null ot 

N \tcisi 

/ vm. 

Netaei 

all V elide t 

1)1 R 

DIE 

DAS, vs ho 

DIE 

G 


wliK h, lhal 


DESSEN 

DEREN 

DESSI N. 
whose, of 

DEREN 

D 


which 


DEM 

DER 

DEM, to 
whom to 

DENEN 

A. 


whieh 


I)e:n 

DIE 

DAS. whom 
which lhal 

DIE 

'V 

WEECHKR 

WEECIIE 

WEECIIES, 
who which, 
that 

WEECTD 


A lARU Ol PERSONAL PRONOUNS 


Person 

Nominative 

Cjcnitivc 

Dali VC 

Accusative 

1 

ICH, 1 

MEINER, of nil 

MIR, lo me 

MIC H, nw 

2. 

DU, thou' 

DEINER, of thee 

DIR, to thee 

Dl( H, thee 

3 

ER, he (It) 

SE'TNER, of hon (it) 

IHM, lo hon 

IHN, hint 


sie:, she (it) 

HIRER, of her 

IHR, lo her 

SIE, her 

Ptin at 

ES. n 

SEINER, ol n 

IHM, to n 

ES, fi 

1 

VVIR. ue 

UNSE.RE.R, our, of ouf 

UN'S, to u\ 

UNS, /o 

2. 

IHR, vniP (ye) 

EUERER, of YOU 

EU(’il, lo you, vi 

! E t'C'EI, you VC 

3. 

SIE, they 

HIRER, of them 

IHNEN, to them 

1 SIE, them 

Noil- . 

Sic, YOU 

Ihrcr. Ot YOU \ 

Ilmen. TO YOU 1 

Sic, YOU 


' F nulisli \i)IJ cjn he lianslatcd in ihrcc ways By 1)1) when spc,iKiim lo ilic Dcik. mtiin.iic tuend-., icUuioiis. chddicn, 
animals 1I1R is ihc plural ol DU, and is used also in poetry, sermons, and convention d hteiaiy works, SIE is the 
o'dinary word loi VOU and -.hould always be used until ihc lanuudKe and people aie well known li i> written wub a cnpnal 
SiO to distinguish ii IVoin sie, ihcv, but lakes the same pail ol the vcih- Sir haWn, You have , sie haben Ihcv have etc 
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C. Masc Fern hi enter Pfur.of all ^enJer: 

DESSKN OEREN DESSEN. DEREN 

whose, or 

/). which 

WELCHEM WEU HER WEECHEM, WELCHEN 

to whom, 

A. to which 

WEECHEN WEECHE WEECHES, WEICIIE 

whom, whiclv. 

(hat 

Agreement : The rekilive agrees In f^endrr and 
number with the noun lo which it refers : 

DKR MANN, DER (or WKLCHER) 

The man who 

DIE FRAl DIE (or WEL( HE) 

The woman who 

DAS KIND, DAS (or WE:LCHES) 

The child who 

But the relative takes its ease from its own 
clause ; Die Frau, deren Buch verlorcn ist. 
The woman wlntse hook is lost. 

Word Ohdi r It will be seen m the last example 
Ihjt the word order ditTers Irom f nglish The rule is 
that in the part of a senience inlrodueed by a relative 
pronoun, I he verb is placed at the end, with past 
participle oi infinitive before auxiliarv, Hence, Her 
Mann, welchiT den Carteri gekaiift hat, ihe man who 
has bou\ihl the t^a/den. Woid order will, how'cver, be 
treated later (^£'e p n4H). 

C’ON FRAc rioN Winf l*Ri l•()sl HONS Wo (wor before 
a vowel) is used wulh prepositions for both the above 
relatives, when the clause preceding is not a personal 
one ; Has llau.s worin (or in dem or in welcheni) ich 
wuline i.st sehr warm. The house ni winch (whefein) / Ine 
is re/ V wai m. 

Other eontiaclions arc Woran, at which, what : 
woraijf, upon winch, mIiuI : wuraus, /lom whuh , 
wobei, at, near which ; wodurch, tlnouf^h, he whieh , 
wofiir, for which , womit, with which , woriiber, over 
which , wonmlcr, iindei, anunnt which ; woioii. of 
which , wo/.u, to which, for what. 

All these w'ords arc also used as inicrrogativcs 
(.Tee below ) 

That Which, What arc often translated 
by the word was — after alles, all ; iiichts, 
nothiniT, and cerlaui neuter adjectives used in 
the superlative as das crsle, the first ; das Ictzte, 
the last ; das beste, the best ; 

Alles was Sie gesagt haben, All that you have 
said. 

Interrogatives 

These are the pronouns which ask questions : 
Who ftoes there ? What arc you doin^ ? Which 
one do you prefer ? WHO^ WHA7\ WHICH, 
are interrogative pronouns. 

WER ? Who WAS ? Whaf^ WELCHER ? 

Which one ? 

.V. WER, Who ’ W'AS, What (WEECHER is 
U. WESSEN, Whose^ WESSEN, Of declined like 

what ? DIESER. See 

D. WEM, To whom WAS, To p. 1318 ) 

what 

A. WEN, Whom ? WAS, What ^ WEECHER, 

WEECHE, 

WELCHES, 

etc. 


A useful interrogative is ■ Was fiir EIN . . . ? Whal 
sort of a ^ 

The Fin is declined in the ordinary manner ; 

Was fiir ein Mann ist Ihr Vater ? What sort of man 
IS your father 

Wa.s fiir eine Frau i.st Ihre Mutter ? Was fur ein 
Madchen ist Hire Schwestcr ? 

Wa.s fiir Icute sind . . . ? What kind of people are . . . 

Con tractions. — Was, What 7 preceded by a pre- 
po.sition IS contracted as explained above ■ Wovon 
spreehen Sic ? What are you speaking of ^ And so on. 

Of Which, when it is not possessive, is translated by 
Von wiih the dative ' Von welchcn dieser Riichcr 
sprachen Sic ? Of winch of these books did vou speak ^ 

Demonstratives 

These are pronouns which point out or 
demonstrate .something. 

The two principal demonstratives are dicser 
and jener, of which the declension has already 
been given with the articles (see page 1318). It 
should now be revised. 

DIESER, this, these, is also used for the lattei ; and 
JENER, that, those, for the former. 

DIES and DAS translate I'his and That when there 
IS no noun \y\ts ist nut. This is ^ood. Das isl schlecht, 
That IS had. Was isl dies ? U7/£// is this Dies and 

das IS this sense really mean. This one and That one. 

CoNTHAc HONS . Da (dar before vowels) translates 
I MIS and liiAi with prepositions, srr above Darin, 
daraiis, in that, out of that ; daruher, over that. etc. 

Other demonstratives are derjenige (diejcniKc. 
da.sjenigc: plural, diejeniuen) which translates that of 
m such sentences as ' Mein Hut und ilerjenige meines 
Erciindcs, A/i hat and that of tnv friend U.sually 
derjeniue is contracted into der (die, das) Note a'so 
dcrselbe (dieselbc, da.ssclbe), the same , der aiiderc (die 
andere, das andere), the oihet 

Sum followed by a noun is soldier, sol*.hc, solches, 
etc. SiK H followed by an adjective, use So : Ein 
solcher Mann, cine solchc Frau, ein solches Kind. Such 
a man, woman, child. But . Ein so kieines Kind, Such 
a small child. 

Possessive Pronouns 

The genitives of the personal pronouns shown 
in the Table arc used as possessive pronouns : 
meiner, deiner, seiner, ihrer, seiner, but note 
unsrer, euer, ihrer, Ihrer. They are all declined 
like diescr {.see p. 1318). 

M. MEINER, MEINES, MEINEM, MEINEN 3 - 

F MEINE, MEINER, MEINER, MEINEI 

.V. mejn(K).s, meines, meinem, 

MEIN(E)S J 5 

PL, all Kinders . MEINE, MEINER, MEINEN, 
MEINE. 

Wessen Hut ist dies ? Whose is this hat ? 
Es ist meiner. It is mine, £? ist seiner, Ihrer. 
It is his, yours. Or, Es ist der mcine, etc. 

OwNTRSHip. “1 he usual way lo translate ownership 
IS by using the verb gehhren (to belong to), with the 
dative of the personal pronoun. Thus : DJeser hut 
gchfirt mir. This hat is mine (belongs to me) ; die 
hiiuscr gchbren uns. The houses are ours. 

Indefinite Pronouns 

There is a group of words which may con- 
veniently be called indefinite pronouns. They 
arc of very frequent occurrence, and should be 
known thoroughly. 
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Man is used to express One They, People 
(French On) ; Man sagt . . . They say . . . 
(On dit . . .). Wenn man miide ist, When one is 
tired. 

Man is a most useful word. By its use 
you may, for practical purposes, avoid learning 
the whole of the passive voice of verbs. Thus, 
instead of translating I have been asked, you 
can say One has asked mf : Man hat mich 
gefragt. And so on, as will be seen later. 

Note the Ibllowing, which aic invariable ■ Elinaiidcr, 
one another ; sclbst, self (Ich liabc cs scibst getuii, I 
have done it myself) ; Niehts, nothing . ctwjis, 
something. 

.ledermurin, everybody ; .lemnnd, somebody , iiie 
iiiuiid, nobody. These words take -s in the geniiive 
singular, but arc otherwise invariahic. 


EXERCISE ON PRONOUNS 
Personal Pronouns 

Sind Sic traurig ? Ich erwarte ICueh. 

■he you \a(J 1 expect \ou 

Ich bringe Ilmen cin Biich. Sic hahen die Schraube 

I hfiny vou a hook, verloren, 

Ich babe es ibin gegeben. They have lo\t the sitew. 

/ Inne fjiveii li to hi/n Gib sic inir. 

I eh erwarlc Sic. (hve it to me. 

/ c\peit vou. Sic gehiirl ihncii. 

Icli erwarlc dich. It helonf’s to them. 

I expet t you. Wir waseben uiis. 

Du gchst iiuch BerJin. U e teash out \elves 

) on ate f^oitifi to Berlm Icb wiinselic dir cine gliick' 

Icb iintworlc Euch. liche Rcise. 

/ itnwvvt YOU. / wish \ou a happy fomtiee 

Reflexive Pronouns 
Fin Madcben saf) an einein Bach. 

A j^irl n’<7V Mttiuii bv a htook 

Er butte klares Wa,s.scr. 

It had clear ware/. 

Das Madcben trank davon und wusch si<h danu. 

The yirf diank ftom it and washed lieiselj in it 
Ls betracbtetc sein Bild im Wasser. 

She looked at her sell in the iia/er. 

Dann legte cs sieh ins Gras. 

Then she lay down in the 1,'fass. 

Es hot selhst cin hubsches Hild. 

She ivas herself a prettv pU tute. 

Selhsf die Vogel auf den Baumcn bewunderten cs. 
tven the birds on the trees admired her. 

Relative Pronouns 

E^s war einmal ein Kind, dessen Vater und Mutter 
gestorben wareit. 

There once was a child whose father and mothei hud died. 

F.r hatte keinpn Menschen, den cr liebtc, nfehts, was 
ihm Freude machte. 

He had nobody whom he loved^ nothing that gave him 
pleasure. 

Da verliefi er die Welt, worm niemand ihn kannte und 
ging zum Himmel, an dem der Mond stand. 

So he left the world in which nobody knew him and went 
to the sky where the moon stood. 

Dcr Mond aber war nur cin Stiick Holz. 

The moon., however, ma-s only a piece of timber. 

Das Kind de.^sen Augen sich mit Triinen fiillien, ging 
zur Sonne, die lustig lachtc. 

The child, whose eyes filled with tears, went to the sun, 
which laughed gaily, 

Aber die Sonne war nur eine stolze Sonnenblume. 

The sun, however, was only a proud sunflower. 


Dann ging das Kind zu den Sternen, die am Himmel 
siandcn. 

Then the child went to the siar.s, which stood in the sky. 
Die Sterne aber waren nur goldcne Miicken, die auf 
Durnen steckten und starben. 

Ihe star.s, however, were only golden midges, which 
stuck upon thorns and died 

Dann ging das Kind zur Erde zuruck, die er verlassen 
hatte. 

So the child went back to the earth which he had left. 

Die Erde aber war nur cine Biichse, woruiif sieh das Kind 
niedcr ifetztc und weinte. 

I'he earth, howevei , wov only a bos, on which the child 
sat down and cried. 

Dcnn cr war sehr cinsain. 

For he was vety lonely. 

Intcrrngalivcs 

Was braiiclist Du fijr die Keise ? 

H haf do roil need for the jcnnnei * 

Weni geben Sie das Geld ? 

To whom do YOU give the money ^ 

Wen besuclien Sie ? 

IT/iom cue you going to visit ^ 

Was werden Sie in Berlin sehen ? 

W'hat will vou see in lieilin ^ 

Was fiir eine Frau ist Hire Schwesier ? 

H hat sort of a woman is vom sistci ^ 

Wessen Gesebuft ist es ? 
a hose business is it 
Wovon Icbi er ? 

On what iloes he live * 

Wozii neb men Sie den Slock ? 

What we you taking the stick for ^ 

Wtlehcn Zug iiebmcn Sie ? 

11 hich imin do you take ^ 

Dcinonstrulives 
Es war ein so seboner lug. 
h ii’os such a beautiful daw 
Soicbes Weller braiichen wir. 

M e need such wrathet. 

Wir luehen datubet . 

II e laugh at that. 

.fciier groOe Mann hal eine so kleine Frau. 

I hat tall mail has such a small wife. 

Sie sprachen iiber dies und das. 

They talked about this and that. 

Ich nahm incine IJhr und die nieines Freundes. 

/ took mv watch and that of my friend. 

Possessive and Indellnile Pronouns 
Wir Tahrcn mit dem Wagen nach London. 

H e go by cat to l.ondon 

F.r iiiinmt seiiien und wir nehmen unsereii. 

He takes his and ne take ours. 

Wessen Hut ist dies ? 

H'hose hat is this ? 

E.S ist meiiier. 

U is mine. 

Hal jemand etwas vergessen ? 

Has anybody forgotten anything ? 

Niemand ? 

Nobody ^ 

Dies Haus gehdrt uns. 

This home ts ours. 

Wohnt jemand durio ? 

Does anybody live in il ^ 

Ja, wir wohnen selbst darin. 

Yes, we live in it ourselves. 

Man lebt bier sehr billig. 

One fives here very cheaply, i.c. living here Is very cheap 

Jedermann 1st hdllich zum andern. 

Everybody is polite to the other (i.e. to everybody eljc). 
Wir unterstiitzen einander. 
yVe support one another. 
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LKSSON 6 

Verbs: Tenses and Moods 


A vj un is a word used I’oi sayiog somclhing 
about some person or thing. 

The (icrman verb appears formidable, 
hut il is by no means as bad asjl looks. The 
student will soon lind that very often it resembles 
the Lnglish verb. Il is not essential to know 
every form, every suhilcly and idiomatic usage. 
But what follows iii these pages (unless expressly 
staled to be foi reference only) should be 
mastered. Masteiy can be reeogni/ed when 
that part of a verb required to slate an idea 
comes to the mind without hesitation. 

I'arts of the Verb which Must Be Known 

tor practical purposes the parts of the 
C icrman verb required are : 

(r/) The Infintiivv (“ that pail of a verb which names 
I Ik aclion, vi ilhonl rclcrcncc U) the doer, and is 
thernroK' not limilcd b> person oi bv luiniber ”) 
riuls l.OUKN, to piaisf , hSSF.N, to cot , 
SC IIRI'IUION, to wntr 

ih) I he Piewnt Ivnw huluoinc, whicli coricsponds 
lo Ihc Ihroc fnt^lish lorms, / speaK, / do 
/ am all of which arc iraiislalctl by one 

form in Cjcrm*iii , IC'll SF^NKt'HF,. Similarly 
K'H / puii'^c, I do piaisr, i am pmisim; 

VlK 

l( ) The simple Pa\/ Icnw h\dtioit\c (also called ihe 
Impel f(nt) eoriespondmy in the l.nglish / 
pnuMul, 1 lu/s pnuMny,. I did pniisr, etc , all of 
which arc repicsenled m (icrman by one loini. 

IC’II LOU l b:. 

(</) The simple himiiL Induatne, coriespondmg lo 
ihe 1 nghsh I shall piaisi\ elc , and formed m 
(icrman with the auxihary, WLRDLN. ICTI 
VVLRDL KTBLN, / shall piaisc. 

((') Ihe Fast Faftniph', which is used to I'orm com- 
pound lenses, and somelimes us an adtecMive 
/ have ptaiseil, w///',', spaken ILH IIAUI'’ 

(iLi.oBT , (;lsiin(;ln, (;i:si’R()( uln. ((io- 

lobl, ^esiiii^cii, ^Ksprodiiii are past parliciplesj 

If the Infinitive, the Past, and the Past 
Participle arc known, A LI. other parts can be 
formed by the Ten Ciolden Rules ” given m 
the opposite page. 

Classification of Verbs, etc. 

All inlimtivcs of Cierman verbs end m -en oi 
-n. That part of a verb which reiriains when 
this -cn or -n is cut o\\ is called the " root ” (or 
stem). All parts of a verb consist of this “ root ” 
plus an enduiii or inflexion. Ich lobK, ! praise ; 
Ich lobTK, / praised, l.ob- is the root, -e and 
-te arc endings. In addition to the ending, 
m(^st past participles have a prehx ge- : 
gc-loh-tf praised. 

Verbs are said lo be re^'idar (or “ weak 
when, as m loben, the past tense is formed by 
adding -tc (or -elc) to the “ root," and the past 
participle by prefixing ge- and adding -t to the 
“ root." 


Verbs aic said to be i/rej^ittar (or “ strong ") 
when the " root " vowel in the past differs from 
that of the infinitive : geben, to give (root, geb-), 
Past tense, Ich gab. (Note Imglish : to give, 
/ jirave.) 

The past participle of “ strong " verbs is 
usually fojmed by prelixing ge- and adding the 
ending -cn, but the vowel may differ from that of 
the root of the infinitive. Siiigen, to sing. Past 
pariieiplc, gesiingen, sung. Sprechen, lo speak ; 
ich .spracli, 1 spoke ; ich babe gesprochen, I have 
spoken. These arc examples of strong verbs. 
Also: trageii, to cany, to wear ; ich trug, / 
wore ; ich babe getragen, / have worn. Here 
getragen retains the root vowel of the infinitive. 

The “ strong " or irregular verbs arc best 
masicied in groups, m accordance with the 
changes of the root vowels. (See pp. 1340 and 
1341.) 

The present participle of all verbs ends -end, 
corresponding lo hnglish -ing, and it is very 
often used as an adjective : loben, to praise ; 
lobend, prnisifu: ; lieheii, to Jove ; licbend, 
loving ; cine liebendc Muller, a loving mother. 
It IS often also used as a noun : reisen, to travel ; 
reisend, travelluiy , der Keisende, ihe traveller 
(ein Keisender). And as an advcib; lachen, to 
laimh , lacTiend, laughing ; laehend sagle ich . . . 
langhinyh (ot laiighmu) / said . . . 

Auxiliary Verbs 

Auxiliary veibs are so called because they are 
used not only alone in their original meanings, 
hut as helps lo fi)rin the compound lenses ol 
all other verbs. They arc the most frequcnlly 
recurring verbs in the language anti must be 
known thoroughly. In German there are three 
auxiliaries : haben, to have ; seiii, to he ; 
werden, to become. They are coniugaled in the 
Table in p. 1335. Ilaben is an example of a 
“ weak " verb ; sein of one that is irregular ; 
and werden of a straightforward strong " verb. 
It will be observed that in the compound lenses 
of seiii It IS used itself: ich bin gewesen, I have 
been. In Tnglish v\'e always use to have in the 
foimalion of compound tenses, but in German 
many verbs lake sein, as will be seen later. 

To Form the Tenses of All Regular or 

“ W eak" Verbs 

The verb LOBEN in the Table (p. 1 335) is given 
as a model of a fully conjugated regular or 
“ weak " verb, it is given for reference and 
practice. All regular verbs — that is, ALL 
VERBS NOT GIVEN WITH THE 
“ STRONGS " AND IRREGULARS below— 
follow the model of LOBEN. All tenses of 



Verbs : Tenses and Moods 


regular verbs can be formed by following these 
rules : 

len Golden Rules Tor Verbs 

I Verbs with roots eiuliin^ in -I), -I', -M, -N, 

preceded by a consonant, retain 1'! ol ilic inlinitive 
throughout. Verbs with roots ending -S, -SCH 
icUiin this K only in the second person of the present 
indicative; ANlWORThN, to uHwvto . leli ant^\orle. 
Dll anlworlLst, er antworlblt, / aiiwMo, etc Icli 

mUwnrtKTF, / ansMeted, etc Sinulaily Rl^XJNFN, lo 
tain ; (iKKNKN, to open, etc 

2. To Torm the present tense indicative Drop 

EN ol inlinitive (i c. liiul the root) and add -h SI, 

I, -EN, -I, -EN. (IcIi lobe, etc ) 

1. Tire past or iniperlect indicative is loniied bv 
adding lo the root -IE, - I ESI', ~'l E, -11- N, - 1 1' I , 
lEN. (leb lobl'E, etc.) 

4 lo form the riituic use the piesent orWEkDEN 
vMth the inlinitiNC ol' the verb ol' which the future is 
iet|uired Icli werde Inbeii, etc I Ins applies to all 
urbs, regular and irrcgulai. 

To foim the conditional’ use nnperleci sub 
iiinclive ol WERDl^N with the intinilrve leb wurde 
lobeii, / \ho{tf(i pnusc, etc. I Ins applies to afl verbs 
Kj’ular iind ii regular 

ti. lo form the present suhiinielive add to the root 
I', ESI, -E, EN, -El, -EN. (leb lobe, dii lobesl, 
er lolic, etc ) 

7. The ini|H'r(eet suhiunciivc is the same as the 
imperfect indicative leb loble, etc In stioiig veihs 
there is iisiialK moditiuitioii of the vowel Icli saiiijc. 

5 lo lorm the impeiative add the pronoun SIE 

to the inlinitive Eobeii Sic ! ( I his is onlv 

loi ihe seioiul person plural, which is the one most 
lrei|iienil> used ) 

Ml veihs ending dFREN are regular Ihcv 
reiiuire no CJE- in the pasi paitreipic RECilERbN, 
lonilc: MAHSCniEREN, ownnn// . S I L'DIERI- N, 

siiuh, REGIEKT, M \RSC I HER I , SUIDIER T. 

10 Verbs ending -KEN, -ERN drop I- before E 
and R in the liisl perstni siiigulai of the piesent tense 
IIANDEEN, to liu/iilh\ (tit , Icb handle, / mt. 

1HE suiuhnc iim: mood 

(Eur RcIciTiiec) 

In most gianiniars the subiunelive mood is given a 
position of importance, and (or true shades of meanini! 
it IS very necessary The siiidenl who wislies to know 
Ins (leinian thoroughly cannot iitloid to neglect it 
lUit II IS not vwciutal for Ihe expressum of Ihe common 
ideas of evervdav life fine should, however, be able 
lo rccogni/c il. li I*! usually Ibimed as follows. Ercscnl 
subjunclive . add to the " root ” 'E, -ESI’, -E, -FIN, 
-E/r, KN Icli babe, dii Imbest, er babe, ivir haben, 
ibr habet, sic haben. Ich lobe, Icli werde, Icli singe, etc. 

I he past or imperfect is the same as that of the 
indicative (i.c. given in the Table), but usually a, o, ii 
become a, ii, ii, and E- is added lo the singular icb 
spriche, ich wiirde, ich ware, ich kbnnlc (from kdnncn, 
r» he ohle)t ich triiRc (from trageii, to heat, uifry). 

The Imperative, or How to Give ( oiiimands. 

This is formed by placing Ihe pronoun after 
the plural of the present tense ; Loben Sie ilin ! 
Praise him! Gehen wir, Lei tts It may also 
be formed with the verb Lassen {lo lei, allow) ; 
Lassen Sie uns hiiiausgehen, Lvi ^ci out oj 
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here ; l.asseii Sic ihn kommen, Lcl him come, 
etc. 

1’o Use the \'erb InterroKatively. Merely put 
the personal pronoun after ; Haben Sie cinen 
Hut ? Have you a hat / Raucheii Sie ? Do you 
smoke ^ Spriebt er ? Does he speak ? Sind 
Sie miide ? X/r you tired ? Was sagtcii Sie ? 
H7/r// did vou say ' Similarly litc noun, with 
all attributes, is put after the verb; 1st ineinc 
Schwestcr /ii Haiise ? Is my sister at home ^ 

The jNegativc of V erbs. Use the word nicht, 
not. Ill simple tenses, direct statements, it is 
placed immediately after the verb ; Ich lobe 
iiicht, / do not praise ; Ich spreche nicht, / am 
not speak iny. In compound lenses always hefote 
mrimlivos or past participles. Otherwise nicht 
stands after a diteet object or an adverb of timc\ 
belore an adverb of place or manner, a ptepasition, 
oi‘ an emphatu won!. 

Examples ■ Ich habe ihn nicht gcfiinden, / 
have not found him ; Ich will nicht sagen, / wtll 
not sav ; Ich gab ihm den Wciii nicht, I did not 
yise him the wine ; Lr ist nicht hier, He is not 
here ; Er isl nicht niit mis Kckonimen, He has 
not come with us, etc. 

To form the Passive of Verbs. 7'hc passive 
of all verbs is formed with Warden. 

I hus ; Ich werde gclobt, / am ptaised (or 
beiny praised) ; Ich wurde geloht, I was praised ; 
leh werde geJobt werdeii, / shall he praised, etc. 

'I'he past participle of W'erden used m this 
sense is Worden : Ich bin gelobt worden (not 
gewordeii), / have been praised. 

Nun.- Mail is often used instead of the 
passive form (.vet' p. 1331). 

Reflexive Verbs. A “ rcncsivc verb” is one 
in w'hich the action performed is sutfered by the 
sLihjCcl. Thus : / wash myself. In German 
there arc many other verbs which are reflexive 
- that is, they are conjugated with two pronouns 
instead of one : sich freuen, to be ylad : 

I( H EKELE MU H, DU EREUS1 , 

DU H, ER EREIH SICII, WIR* I am ylad, 
FREUEN UNS, IHR EREUI EUfH,, etc. 

SIE FREUEN SICH. ' 

Past : Ich freute mich. Fittine Ich werde 
mich freuen, etc. Imperative ‘ Freuen Sie sich ! 
Be ylad! 

Note. -All rellexive verbs in German are 
conjugated with haben. Ich habe mich gefreut, 
/ have been ylad. 

Examples of rellexive verbs : Sich irren, to 
make a mistake ; Sich erinnern, to remember, 
(But : erinnern, to remind.) 
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LESSON 7 


Auxiliary, Impersonal, and Separable Verbs 


C ONTINUING the Study of Verbs, in the 
present Lesson we proceed with a table 
of simple auxiliaries and the six auxiliaries 
of mood, going on to deal with the impersonal, 
separable, and inseparable verbs, and notes on 
the verbs WISSKN and KKNNICIN and con- 
jugations with SEIN. 

'Lhe Six Auxiliaries of Mood. In addition to 
the three simple auxiliaries HABEN, SEIN, and 
WERDEN (see Table in page 513), there are six 
important verbs called “ auxiliaries of mood,” 
because, although alone they may convey no 
very delinitc or complete idea, yet when used 
with other verbs they modify the meanings of 
these. 

The six verbs arc : K()NNEN, MOGEN, 
SOLLEN, DOREEN, MOSSEN, WOLLEN. 
As these words recur continually, their uses 
should be fully grasped. 

Kbnncn, konnte, gckonnt. Denotes the power 
to do something. It translates all the English 
words which signify possihilitw or likeli- 

hood of doing something. Thus : Ich kann 
nicht kommen, schreiben, lesen, / eannof come, 
wnti\ read^ etc. 

Mbgcn, inochte, gemocht : Denotes a liking 
or preference to do something, and also a 
possihilitv (often depending on a wnsh that it 
may be so). Thus : Das mag sein, That mav he, 
Er mochtc fiinfzig jahre alt sein, He nu^ht have 
been fifty years old. 


Note the following usjgc oT mDGE^N : 



I I tike If) 

I should 2 raihi'f 

i 3, like he si to 


speak 
(ict man 


Note the iwo forms ' JVIOCH TE means mif^hi have 
been or seemed lo he, but MOC'HTE means should like. 

And the idiom : Ich mag ihn (sie) nicht, / dislike 
him [her), etc 


Sollen, sollte, gesollt. This denotes a duty 
or obligation. (It corresponds to the French 
devoir.) Also a command. Thus : Du sollst 
nicht stehlen. Thou shall not steal ; Was soil ich 
tun ? ^hat shall / do ? 

Diirfen, durfte, gedurft : To he permitted to, 
or to he likely to ; Darf ich mitkommen ? May 
I come with {you) ? ; Sic dtirfen, You may ; Sie 
dtirfen cs nicht glaut^n. You must not believe n ; 
Das durfte richtig sein, That is probably rif^hi. 

Milsscn, musste, gemusst : Corresponds to 
the English musi^ denoting compulsion ot 
necessity, £r muss gehen, kommen, he must f^o, 
come. Sie muss mtide sein. She must be tired. 


Wollen, wollte, gewolt : A vague word this, 
so one must be wary. (It corresponds to French 
vouloir.) Denotes willingness or desire, Wollen 
Sie mit mir kommen ? Will you come with me ? 
Wollen Sie die Giite haben . . . Would you be so 
good as to .. . 

Wollen must not be used for simple futures. 

NoTr. — A mood auxiliary, m addition to its ordinary 
pabt parliciples given above, also uses its infinitive as 
past participle — the latter when another infinitive 
depends upon it : £r hat nichl gehen kilnnen (instead 
oT gekonni), He was nnithle t,) ffo. (f there is no second 
mhnitive, the ordinary form is used. Er hat es nicht 
gekonni, He has not been able to, Zu is never used' 
af'ler a mood auxiliary before an infinitive 

Brauchen, to use, need, is also used as an auxiliary 
of mood, but only in ihe nef^ative form. Er braucht 
nicht zu kommen, He need not tome. Brauchen in this 
sense is alnays followed by zu : (“ Wenn Sie 

BRAUCHEN gebrauchen, miisseii Sie BRAUCHEN 
mit ZU gebrauchen, sons! brauchen Sie BRAUCHEN 
uberhaiipt nicht zu gebrauchen." “ If you use brauchen. 
\ou mu.st use it with zu, othetwise you need not use 
It at ail.") 

1 he following verbs may also command an infinitive : 
LASSEN, liel), gelussen, to let, allow ; HELEEN, 
half, geholfen, to help ; SEHKN, sah, gesehen, to see ; 
MACIIEN, machte, geniucht, to make. ICH LIESS 
IHN KOMMEN, / let him tome ; ICH MACHTE 
IHN LACHEN, / made him laugh. 


Irregular Present Tenses 
I can i mav 

ICH KANN MAC 

DU KANNSl MAGS I 

ER KANN MAG 

WIR KONNEN MOGEN 

IHR KDnN I mDGT 

SIE kOnnen mOgen 


/ date 

DARE 
DARF ST 
DARF 
DCJREEN 
dOrfi 

DURFEN 


I must 


/ am to / want 


MUSS 

Mussr 

MUSS 

MdSSEN 

MUSST 

Mt'iSSEN 


SOLE 

SOLLST 

SOLE 

SOLLEN 

SOLI/r 

SOLLEN 


WILL 

WILLST 

WILL 

WOLLEN 

WOLLT 

WOLLEN 


Impersonal Verbs. These are, as in most 
languages, chiefly concerned with the weather. 
Es regnet, It rains ; Es schneit, It snows ; 
Es regnete, es schneite. It rained, snowed. They 
are conjugated with haben. 

There is, arc : Es gibt. 4AIso Es ist, Es 
sind.) 

There was, were Es gab. (Also Es war, 
Es waren.) 

There will be : Es wird geben. (Also Es wird, 
werden sein.) 

Note.— Es gibi is vague and indefinite. Es 
ist IS more definite. 

Note also.— Es tut mir leid, / am sorry ; 
Es gefalli mir, / am pleased ; Es geht mir gut, 
I am well ; Es fehll mir, I am short of \ 
Es fehll mir ein Glas, / am short of a glass ; 
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r:s (das Essen) schmeckt mir, / like it {the 

fooil). 

Separable and Inseparable Verbs. Most 
Cierman verbs can change or expand their 
meaning by the addition of prefixes. These 
prefixes are either separable or inseparable. 
By separable is meant that the prefix may 
be detached from the “ root ” verb. 1'hus : 
Zuriickkommen, to come back ; Ich komme 
zuriick, hack. An inseparable “ root verb 

never parts with its prefix. Thus : Bekommen, to 
eet, obtain ; Ich bekomme, I obtain \ Ich habc 
bekonimen. And the inseparable prefixes arc 
always /rwaccented ; Bekomm'en, etc. 

1. Inseparable Prefixes are: Be-, ge-, ent-, 
-emp, er-, ur-, ver-, zer-, miss-, hintcr-, and 
wider-.* This list must be learnt and the 
simple or original meanings of the prefixes 
on p. 1347 should now be mastered. 

An inseparable verb follows exactly the 
conjugation of its simple “ root ” verb. Ich 
bekomme, du bekomnist, cr bekommt, etc. 

* DisUnRuish ihc insepurrthlc WIDER, umnn'sl, fiom (he 
soparablc WIEDKK, af!(iUL 

2. Separable Prefixes with their original 
meanings are : 


A» ofl 
AN- nil 

A ini'- upon 
ADS- out 
IJKI- hv 
DAR- there 
EIN- in, info 
EMPOR- up 
ENTGKCEN- aynnnst, 
lomiifl.s 

ENT/.WED in two 
PORT- uwav 
CEGEN- a^iiin.'tt 


HER- to wan! one 
IlIN- fiotn one 
LOS- loose, olT 
MM - wnh 
NACH- (iftei 
NIEDER- down 
VOR- hefore 
VORAN- hefore 
WFCG- away 
WILDER- uf*aui 
ZD- to 

ZIJR(ICK- Innk 
ZDSAMMEN- ioK>nher 


This list is also very important. A separable 
prefix is accented. 

Examples : Schneiden, to cut ; Abschneiden, 
to cut off ; Wiederkommen, to come afuain ; 
Zuriickkommen, to come hack ; Her- and Hin- 
can be used either alone or with other prefixes ; 

Hereinkommen. 

The conjugation of these separable verbs 
follows certain rules : 

(a) In the present and past tense (of both 
indicative and subjunctive) the prefix is des- 
patched to the cml of the clause. Reisen, to 
travel ; Abreisen, to set out, depart ; Ich reise 
ab, / set out, 

(b) In the infinitive and past participle zu 
(when used) and go- are placed between the 
prefix and the “root'* verb. Er wiinscht 
auszugehen, He wishes to fi;o out ; Sie sind 
zusammengekommen, Thev have come together. 

(c) In the imperative the prefix -is always 
sent to the end of the clause. Gehcn Sie 
sofort weg ! Go away immediately ! 

Otherwise the separable verbs are conjugated 
like their “ root ” verbs : Wiedcr(zu)kommen, 
to come af^ain ; Ich kam wiedcr, / came af^ain ; 
Ich bin w'iedergekommen, I have come attain ; 
ich werde wiederkommen, I will come af^ain, etc. 

3. Separable or inseparable, aceordinf^ to 
meaning ate', Durch, ; H inter, ; 

Gbcr, over ; Um, about (also indicates change) ; 
I Inter, under ; Voll, full ; Wieder, attain. 

When each part of the verb has its original meaning, 
the prefix bears the principal accent and is 
scpuiable Wieder holcn (Ich hole wieder, wieder' 
geholt), to feiili uitoin , um stcllen, to put round, 
to ihcin\o' 


TABLE OF AUXILIARIES AND THE WEAK VERB LOBEN 


1. 

hahEN. to have 

.sciN, to be 

werdE:N, to become 

lobElN, to praise 

2. 

habEND, havoiff 

sciEND, hem ft 

wcrdE'ND, becoming 

lobKND, prai.sine 

3. 

GEhabT, had 

CfEwesen, been 

GE'.worden, bet o me 

GEIobT', praised 

4. 

ich habE, / have 

ich bin, / ant 

ich werde, / become 

ich lobE, / praise 


du huST 

du hiST 

du wirSr 

du lobS r 


er, sle, cs haT 

er isT 

er wird 

cr lohT 


wir habEN 

wir sind 

wir werdEN 

wir lobE>N 


ihr habT 

ihr .seid 

ihr werdE.r 

ihr lob(e) r 


sie habEN 

sle sind 

sle werdEN 

sie lobEN 

5 

ich hatTE, / had 

ich war, 1 was 

ich wurdE, / became 

ich lobTE:, / praised 


du hatTESI 

du warSl 

du wurdE:ST 

du lobrE:ST 


er hatTE: 

er war 

er wurdE: 

er lobTE' 


wir hatTEN 

wir warE:N 

wir wurdE:N 

wir lobTEN 


ihr halTET 

ihr wart 

ihr wurdET' 

ihr lob TET 


sic hatTE:N 

sie warEN 

sie wurdEN 

sie lobTEN 

6. 

ich habe Rehabi, / 

Ich BIN gewesen, I have 

ich bin geworden, / 

ich habe gclobt, / havf> 


had, etc. 

been, etc. 

have become, etc. 

praised, etc. 

7. 

ich hattc gehabt, / 

ich war gewesen, / had 

ich war geworden, I had 

ich hatte gelobt, / had 


have had had, etc. 

been, etc. 

become, etc. 

praised, etc. 

8. 

kh werde haben, / 

ich werde sein, / shall 

ich werde werden, / shall 

ich werde loben, / ^hall 


shall have, etc. 

be, etc. 

become, etc 

praise, etc, 

9. 

ich wiirde haben, / 

ich wiirde sein, / would 

ich wiirde werden, t 

ich wiirde loben, / 


would have, etc. 

be, etc. 

would become, etc. 

would praise, etc. 


In the above Table I is the infinitive : 2, Praeni Paninple . Past Panlciple 4. Preseni Tense ; ‘5, Past or Imperfect Tense ; 
0 . Perjeci Tense : 7, Pluperfect Tense , 8, Future Tense ; 9, C nndiiional Tense. 

There are two more tenses ‘ Future Perfect. ICH WERDE GEHABT HABEN, t \fu>tl have had . Past Conditional, ICH 
WOHDE GEHABT HABEN, etc. Bui these arc rare. 
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But when the compound hrts j fii'nitifive 
mcuning, the prcli\ is uiuKcenlcd, and inseparable 
Wiederho'leii (ieh wiederhnie, wiederho'll), to 
n‘f)car Dmsie'llen, to emudv, 

Wissen and Kennen. Wissen, to know, 
denotes knowledge gained by study or learning 
(I rcnch ■ \avoir). Kennen (French ; connaUrc) 
to know, indicates an acquaintance with some- 
thing ; Kennen Sie ihn ? Do yon know him ? 
Wissen Sie wie er heisst ? Do yon know his 
name ? leh kenne den Inhalt des Briefes, / am 


acquainted with the contents of the letter ; 
Ich weiss nichl von wein der Brief ist; / do not 
know from whom the letter is. 

Verbs Conjugated with Sein. Verbs of 
motion and their compounds are conjugated 
with sein : gehen, to t^o ; abfahren, to depart, 
etc. Also the verbs : werden, to become ; 
sterben, to die ; and sein itself. 

A list of essential verbs is in Lesson 10 (pages 
1340 1343). 


LESSON 8 

Exercises on Verbs: (1) Regular and 
Irregular Tenses 


T his Lesson consists of a scries of L\crciscs 
on the instruction given on regular 
(“ weak ”) and iiicgulai (“ strong”) verbs 
111 Lesson 6. These exercises arc something 
more than revision work ihcy are instructional, 
and the student shtitild work at them both in 
this and Lesson 9 in close coniunction with his 
study of the principles pteviously stated. 

Parts nf the \ erli which Must be Known 
leh sehe dieli esseii. 

/ see \oii eat{ooi) 

leh sit/e uul' einem Stein. 

/ uni on u Stour. 

leh koehe in der Kiiehe. 
t (ook ifi the kill hr/I. 

leh liisse dieh arbeiten. 

/ In yon w'o/ k 
leh lerne schrieben. 
t team (to) wiitr. 

Ich werde das KatscI losen 

f shall solve the riitcllr 

Sic haben ihn (>clraKt, er hat geantiuirtcf . 

The) have askrif him, hr has nn.swriril 
Sie iiil gut gckleidet. 

She IS well (hrssrd, 

Kr lohte das Spiel. 

//(' pia/sril the play. 

Kr erschrcckte das Kind. 

Hr fiisihicnnl rhr ihild 

KI'CULAR AND lUKI (iHI AR (“ WKAK AND 
“ SIRONC ’ ) VKRnS 

Sie sind nach Berlin (*ereist. sie hahen ciiieii /.ug 
gcnoiiiinen. 

rhry have navellcd to Hr/ fin, ihe\ have taken a tiain 

Ich iielinie den /ng 

/ take the liain. 

Sie haben aiif der Bank gesesseii. 
t'hrx have hern sit/i/iy on a hr/uli 
Sie Icgtc sich schhiren und schlief Rut. 

Shr fay down to sleep, and she slept well. 

Ich clauhte ihm. Kr hat scliwer Kelittcn 

/ hrhrxrd him und leidet noch heiile. 

Er hat da.s Blld geseheii. He has .suffered heavih 

He ha.s .seen the picture. and .still st/ffr/ s to-day 

Kr hat viel gewagt. Er hut daruni Kchcleii. 

He Has asked much. He has a.sked for it, 

Er hut 100 Pfund gewugcii Sic hahen gehetet. 

He weifjhcd 100 pounds. They have p/a\ed 

Kr hut das fleer gelcitet. Ich bittc darum. 

He has ted the army. / a.sk for it. 

The student should ask himsell : ^Vhtch 
verbs are strong ? Which weak ? 


PRKSEN I PAR l ie IPKKS 
Kin Kijchs sah an eiiier Manor reiTc rrauben huiigen 

4 fox u/u’ ape yrapes hanyiin> over a wall 
Sie waicn auff allend sclioii. 

Ihex ne/e st/ikim'h heannfnL 

Kr viTsuclile die endadenden hruchtc /u erreichen, aher 
sie waren i.\i hoch. 

He u led to /each the inviting f/uits, but the\ wete too 
hn'h. 

Mit h/ennende/n lluiijjer giiijj er weiler. 

With hn/mne hn/n^e/ he unit on 

Auf ciiiem Baum s/Ce/nl, IraRle ihn ladiend ein Ruhe, 
der den Hi/m,'eniden Rcsehcii hatte : Mabcn die 
I rauben ruI Rcschmeckt ? 

Sitti/if' on a f/ee a raven who had seen the hnn\’i \ fo\ 
asked him lanyjiiniilv Ihd the napes lasie yood ' 

Der Kiiclis antwortele : Ich will sic nichl. 

The fo\ answe/ed / do not wont them. 

Sic siiid /u saner. 

they a/e too son/ 

ALI\IKI\RY NKRBS 
Ich werde das KIcid kaiilen. 

/ shall has the d/ess. 

Ich ha he cs im Fensler Rcscheii. 

/ have seen it iti the window 
Ks ist hlau und hat weiOe Kiiopfe. 

It IS blur and has white buttons 

Das Madchcii im Kadeii wird es mir schicken. 

The yi/t in the shop will send it to me 
leh werde cs iimrRcii hahen. 

/ shall have it to-mo/iow 
Ks wird vicllcichl zu scliwer sein. 

It will perhaps be too hraxy, 

Dciin die Iurc sind warmer Rcworden. 
hen the da\s have become war me/ 

Ks ist diimm Rcweseii, es zu nehmen. 

H wa.s .stupid ni take it. 

Wir werden cs tauschen. 

Be shall chauye it 

Dus Madchcii hat noch cin aiidres Kleid Rchabl. 

I hr yirl had still another drc.s.^ 

Das war leichtcr. 

It was hyhtci. 

Ich hill enlschlossen, cs zu kaiil'en. 

I have dec ided to buy il. 

TKNSES OK REOUKAR VERBS 
Golden Rules I und 2, page J.^33 
Kr crwarlet dich Du trocknest. 

He expc<l.s you. You dry. 

Du an^worlest ihm. Kr leitet. 

You tJiiswe/ him He leads. 

Was w'unsch(c)st du ? Ich iiffne die Tiir. 

YVhat do you wish ? I open the door. 
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Er atmct. 

He hreatH^s. 
Es rcgiiet. 
h yaitn. 


Wir baden. 

HV ha (he, 
Du schadcst 
You hat ni. 


Ich summie IJIustricTto Zeitungen. 

/ voUcit illustrated uewspapet s. 

Icli hehaiidle ihn gut. llehandi'In Sic ihn gut ! 

/ neat him well. Treat him well ! 


Golden Rules 3, 4 and 5, page 1333 
Ein f'uclis bemerkte cinmal cinen fetten Hahn ini Hof 
cines Daucriibausc<t. 

Once a fo\ observed a fat loch in the miafvaid of a 
farmhouse. 

Er sagte hbfiieh zu dem >lalin : Ich hnrie cinmal 

dcinen Vafer singen. 

C ou! teotisly he said to the coik “ Once / heard loitr 
fa the/ snif^i/i^. 

Er hattc cine so schtinc Stimme. 

He had .such a beautiful \oiie 

Ich uiirdc dich schr bewundern, ivenn dciiic .Stiiiinic so 
schon wiirc wic die dcincs Vaters. 

/ should admne you vei \ minh if voia vone weie as 
beautiful us that of rout father 
A her ich glatibc cs nicht." 

Uui / do not believe it." 

Der Hahn aiitworlctc : “ Mcinc Slimme ist >icl schbner 
als die mcines Vaters tind ich werde es dir /eigen-" 
The loik answeied " Mv vone is min h mote beautiful 
than that of mv fathei and / yfiall .show it to you " 
Daiin nflnetc er den Muiid /iini Singen. 

I hen he opened his mouth im oidei) to siny. 

In diesem Augeiiblick ruflte ihn der I'uchs iind eiltc ucg. 
4t this moment the fo\ seized him and huiried anav 
Die llaiiern aher beiiierkten den Dieli und fulgten ihm 
und sagleii : " Der buchs totet iinsrcn Hahn." 

I he peasants, ho)\'cver, iiotnid the thief, followed hnn, 
anil said " The fox is kdliny oiii khK 
Der Hahn hdrte das iind sagte /urn Fuchs ; " Ich 

wiirdc den Bauern sageii, ich hole meinen Hahn nicht 
ciiren." 

Vhe lOth heaid it and said to the fox . " / should tell 
the peasants, / am fetihnn; my i o> f not }ouis." 

Der Dieb glaubte, or iviirdc die Hauern daiiiit argern, 
otTiiele nirklreh den Murid und sagte : " Das ist 

mein Hahn nicht curer." 

I he thief believed he Mould annoy the peasants bv it, 
actually opened fits mouth, and said . "This is my 
< oi L, not \ oio s," 

In diesem Augeiiblick befreite sich der Hahn, set/te 
sich aut cinen Baum und sagte : " Du liigst, Herr 
biichs, dll lugsl. Ich bin der Bauern Hahn, nicht 
deiner." 

4t this moment the loik fteed himself, pet died on a 
tiee, and said " ) ou aie lying, Mi.stei low I am 
the peasants' cock, not yoio s 

Der Fuchs bedauerlc seine Diimmlieit sehr, 

The fox veiy much regietted his stupidity 

Golden Rules 8, 9, and 10, page 1333 
Helfen Sic inir ! Ich liedaure Sic. 

Help me * / pity sou 

Ich bewundre das Kleid, das Sic kopiert liaben. 

/ admire the dtes.s which you have copied. 


I HE IMPERATIVE, THE NEGATIVE OT VERBS 
I HEIR INTERROGA MVE USE 

Ist mein altes Zimmer Trei ? 

Is my old toom fiee 

Neill, Sie wohnen nicht in Ihreni iilteii Zimmer, 

bio, you are not staving in youi old loom 
Haben Sie Briefe fiir mich ? 

Have 1 ou lc*iet s for me ^ 

Geben Sie sie mir. 

(rive them to me. 

Ist Ihre Tochter mit Ilmen geknmmen ? 

Has your daughtei come with you * 

Neill, ich habe sie nicht iiiitgebracht. 

Vo, / did not bring hei svith me 
Schicken Sie die 1 asche aut mein ZimiiuT. 

Send the bag to m » room. 

Sie ist nicht schwer. 
h IS not hea\ y. 

Lassen Sie uns jel/t in die Stadt gehen ! 

/ et us eo to town now 

Sind Sie nicht /ii miide ? Nein, also gehen uir ! 

Are you not too tiled So, fat us go then 

PASSIVE OF VTRBS 
Der <«arten des Nachbars ist verkaiift worden. 

The neighhom' \ gaiden has been sold. 

Es wird ein Hotel darin gebaul nerden. 

A hotel will be built in it 

Man sagt, der KaiiTer sei sehr reieh. 

// IS said that the buyei is vei v rich. 

F2s Herdcn viele Geschicblen uber ihn er/ahlt. 

Mans stones aie told about him 

Das Material /um Baueii ist schon gebracht worden 

The hiiilding matenal has aheady been bi ought. 

Die Plane des neiien Bans werdeti von meinen Frcuiu* 
sehr gelobl. 

'The plans of the nesv hnildins^ ate vet y much praised by 
mv fnends. 

REFLEXIVES 

Wir set/ten uns uiif cine Bunk. 

HV sat down on a bench. 

Erinnern Sie sich daraii ? 

Do you lemembei ^ 

Wir haben uns sehr auf den Triihling gelreut. 

MV yvere very much looking fen ward to spnng. 

Fiirchtet ihr Eiich vor deni Winter 7 
Are you aft cud of wiiiiei ^ 

Ich wasche mich jeden Morgen urn sieben. 

I sva.sh my self evei v moining at seven. 

Ihr hubt eucli geirrt. 

You have been mistaken. 
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Exercises on Verbs : (2) Auxiliaries and Groups 
of “ Strong ” and “ Weak ” Verbs 


T his Lesson should widen the student's grasp 
of auxiliary verbs, impersonal and other 
forms, and phrases and tables arranged in 
seven groups illustrating the use of strong 
(irregular) verbs and a section of “ weak ” 
(regular) verbs. The seven groups refer to the 
lists of essential verbs given in Lesson 10, 
pages 1340 - 1343 . 

AUX11JARIIi:S 

Drr KOniK von Fersien girig cines Abends, als einfacher 
IVfann gekicidet, 

Oiw event fif{ the ktnf* oj Pema, dre.wed as an ordinary 
man, went 

durch die StraOcn der Stadi, um zu schen, was die 
through the streets of the nty in ordei to see what his 
Menschen tatcii. Seiii Minister begleitcte ihn. In ciner 
people were doing. His minister aicompanied him 
In (i 

StraDc, in der die Armslen wohiiten, hiciten sic vor 
einer 

street, where the poorest lived, they stopped in front 
of a 

Tiir. Durch cin Loch in der I'iir sah cr drei schiine 
Schwesteni, 

door. Through a hole in the door he saw three beautiful 
sister s, 

die auf einem Dett sailen und mitciiiander redeten. 
who were sitting on a bed and talking to each other. 

Der Kiinig konnte hdreti, was sie sagleii. Ich mcichte 
am liebsten die Frau 

The king could hear what they said. “ I .should like best 
to be the wife 

des Backers scin," sagte die Altestc, “ der fur den 
Ktinig und seine 

of the baker,'' said the eldest, “ who bakes the bread 
for the king and 

Dicner das Brot backt. Als seine Frau werde icb jeden 
Tag schbnes weiDes 

his servants. As his wife I shall be allowed to eat 
beautiful white bread every dav. 

Brot essen diirfen. Ihr bcide werdet vor Neid sterben." 
Die zwcltc sagte : 

You will both die of envy." The second said . 

** Ich will liehei die Frau des Kochs werden, dcr die 
Speisen fUr den 

“ I would rather become the wife of the cook, who 
cooks the meals for 

Kbnig kocht. Das Brot mag gut ^cin, aber allc Diener 
diirfen da von 

the king. The bread may be good, but all the servants 
ate allowed to 

essen. Die Speisen des Kbnigs dagegen iOt nur der 
Kbnig und scin 

eat from it. The king's food, however, is eaten by the 
king and his 

Koch.” Die Dritte der Schwestern aber, die jiingste 
und Hchonste 

cook atone." The third of the sisters, however, the 
yoiingesi and 

sagte : '' O mcinc Schwestern, mein Herz wiinscht sich 
melir. 

most beautiful one, said : ' O my sisters, my heart 
desires more, 

Ich mag kein weiOes Brot : gute Speisen sind mir nlcht 
wichlig. 

I dislike white bread ; good meals are of no importance 
to me. 


Ich mdchte, daf) der Kbnig mich zur Frau nimmi ; 
ich mdchte die 

! should like the king to take me as fits wife ; I 
.should like 

Mutter elnes Sohnes werden, der stolz und mutig ist, 
und dessen 

to become the mother of a son, who is proud and 
courageous and 

Haare wie Gold scheinen.” Der Kbnig wuiidertc stch 
schr 

whose hair shines like gold." The king was very 
muih surprised 

und bcschloO, die Wiinsche zu erfullen. 

and decided to fulfil the wishes. 

Am naebsten Morgen ging der Minister zu den Madchen 
und sagte : ” Ihr 

Next morning the minister went to the girls and said 
“ You 

sullt zum Kbnig kommen. Ihr nmlit Ihm noch cinmul 
erzahlen, was Ihr 

shall come to the king. You must' tell him once more 
what you 

gestern gesprochen baht.” Sic wurden vor den Kbnig 
gcrUhrt und der Kbnig, 

were talking about yesterday." They were taken before 
the king and ifia king, 

dcr die Schbnheit dcr Juiigslen sah, bcgaiin soforl sic 
zu lichen und sagte : 

who saw the beauty of the youngest one, fell in love 
with her immediately and said • 

*Mhr brauvht euch nicht zu fiirchten. Ihr diirft mir 
ehrlicli sagen, 

“ You need not be afraid. You may tell me honestly 
what 

was Ihr wunscht." Daiin erzahlten sie ihm allcs. Der 
Kbnig rief 

you want." Then they told him everything. The 
kmg called 

den Koch und den Backer. Sie muOten die bciden 
altercn 

for the cook and the baker. They had to take the elder 

Schwestern zur Frau iiehmen. Er selbst machte die 
Jiingste zur 

si.sters as their wives. He himself made the youngest 
the 

Kbnigin des Landes. 

Queen of the land. 

IMPERSONAL VERBS 

Wie geht cs Ihnen ? How are you ? 

Danke, es geht mir gut und es gefbllt mir hfer schr gut. 

Thank you, / am well and I like it here very much. 

Es hat gestern geschneit und heute regnet es, aber cs 
fehlt nie an netter Gesellschaft und es gibt gutes 
Essen im Hotel. 

It snowed yesterday, and it is raining to-dav, but ! am 
never short of pleasant company and the food is good 
in the hotel. 

Es tut mir nur Icid, dal) Sie nicht hier sind. 

/ am only sorry that you are not here. 

SEPARABLE AND INSEPARABLE VERBS 

Sein Einkommen ist ^rbOer geworden, uenn cr bekommt 
jetzt mehr Geld fur seine Bucher. 

His income ha.s grown larger, fetr he now gets more 
money for his books. 

Er kann abends mit uns ausgehen ond er kanii hiiuflger 
verreisen. 

He can go out with us in the evening and he can travel 
more frequently. 



1339 


Exercises on Verbs ( 2 ) 


Er geht am Morgen weg und kommt abends zuriick. 

He goe^ away in the morning and coma back in the 
evening. 

Er wlrd seine Adresse hinterlassen : seine Bricfe warden 
ihm nichgeschickt. 

He wiU leave his address : his letters will be forwarded. 
Er wci0 nicht, wann er zuruckkommt. 

He does not know when he will come back. 

Taeitus faBt in seinem Buch Germania die ersten 
Nachrichten iiber die Germancn zusammen. 

Tacitus summarises the earliest information about the 
Teutonic people in his hook “ Germania.^^ 

Er wlederholt manche Tatsachen, die Ciisar vor ihm 
herausgefunden hat, und widerspricht manchen. 

He repeat.^ some fails which Cae^ai found out he foie 
him., and denies some of them. 

Er stellt die Dcutschen uls cin Vuik dar, das den Krieg 
liebl. 

lie repreu’nts the Germans as a people who love wai 
Fhrc Fiirsten fiihren sic in dcr Schlacht an. 

Their princes lead them in the buttle 
Im Frieden spielcn und trinken die alien Deutschen viel, 
nder sie ruhen sich am feucr aiis. 

In peace time the ancient Germans gamble and diink 
a great deaf or rest near the fire. 

WISSEN AND KENNEN, AND VERBS 
CONJUGATED WITH SEIN 
Seine Schwester ist gestorben. 
tin sister has died. 

Haben Sie sie gekannt ? 

Did van know her 

Ja, ich bin sehr crschrocken, und bin niebt auf dciii 
i^und geblicben, sondern gleich zuriickgekommen. 

I was very alarmed and did not vta\ in the lonnliv 
hut came hack immediatel} 

Es ist mir gelungcn, ihn zu tfosten. 

/ \Ui (‘ceded in comforting him 
Seine Mutter ist angekoinmen. 

//m mother has arrived. 

Sie weifl nocb nicht, was geschelien ist. 

She does not yet know what happened. 

Sie ist niit dem Ziig gereist. 

She ttavclled hr train 

Es ist schwer fiir sie gewesen. 

It has been diflicuir Jor her. 

STRONG VERBS 
GROGF / 

Mund und Magen stritten sich mit den Gliedern. 

The mouth and the bellv ipiarrelled with the limhs. 

Die Beine und Arnie klagten, wcil dcr Mund und der 
Magen alle 

I he legs and the arms complained because the mouth 
and the 

Speisen bekamen. Sie uber arbeiteten und 
hellv got all the meals. They, however, winked and 
bekamen nichts zu beiflen. Also schnitten die Hande 
kein Brot mehr 

got nothing to bite. So the hands no longer cut any 
bread 

und gaben dem Magen und Mund nichts zu essen. 
Dcr Mund 

and gave the belly and the mouth nothing to eat. The 
mouth 

schrie zuerst, aber dann fUblten sich Magen und Mund 
schwBcb 

i rted at first, bur then the belly and the mouth felt weak 
and 

und sebwiegen. Nach einigen Tagen begannen die 
Glieder 

they became silent. After some days the limbs 

auch ZQ lelden und fiihlten sich schwach. Jetzt wuOten 
sie, daD 

began to suffer too and they felt weak. Now they knew 
that 

keiner ohne den anderen leben konnte. Dann gaben sie 
dem 

none of them could live without the other. So they gave 
their 


Mund und dem Magen ihre Speisen. Bald ging cs 
alien wider gut 

meals to the belly and the mouth Soon all of them 
were well again 

und seitdem sind sic F'rcunde geblieben. 

and after that time they remained friends. 

GROUP H 

Wir genieflen den warmen Abend im Garten. Es ist 
nicht heifl und 

We enjoy the wann evening in the garden, ft is not 
hot, .so 

man muD die Blumcn nicht begicUen. Kr hebt einen 
there is no need to water the flowets. He lifts an 
Apfel von der Erde auf und bictet ihn mir an. Dann 
schlicOt 

apple from the ground and offers it to me. Then he 
shuts 

er das Gartentor. La lit uns den SclilusscI nicht verlieren. 
Dcr 

the door of the garden. Let us not lose the kev. The 

Nachhar schiellt nach einem Vogel, aber cr Hicgt davon. 

neighbour shoots at a bird but it flies away. 

(Now form past tense of the verbs in the 
preceding sentences.) 

GROUPS III and IV 

Eines der beriihmteslen Gedichte Schillers lieilK : Dur 
T'aucher.** 

One of Schiller's most famous poems is called " The 
Diver ” 

Ein konig wirfl einen goldenen Bechcr ins Meer und 

beneblt 

.4 king throws a golden cup into the sea and lequests 

seinen Dicnern ins fdeer zu springen. Er verspricht 
den 

his setvants to jump into the sea. He pi onuses the cup 

Bccher dem, dcr den Bceher wiedertindet und ihm von 
den 

to him who finds the cup again and tells him of the 

Wundern dcs Mecres erzahit. Der Bccher versinkt im 
Meer 

wonders of the sea. The cup sinks into the sea 

und versehwindet . Aber keiner folgl dem Befehl. 
Endlich findet 

and disappears. But nobody obeys the aider. T'inalh a 

sich ein Jiingling : er spring! ins Meer. Alle crsctirccken 
und 

youth is found — he jumps into the sea. Everybody is 
Jnghteiied and 

bewundern seinen Mut. Der Jungling kommt auf den 
Grund des Meercs, 

admires his courage. The youth gets to the bottom of 
the sea, 

findet den Bechcr und schwimmt ans Land. Nun 
heschreibi das Gedicht, 

finds the cup, and swims to the shore. Now the poem 
de.se ribes 

was der Jiingling unten geschen hat. Aber der Kiinig 
what the youth saw below. But the king 
ist nicht zufrieden, nimmt einen Ring, wirft Ihn ins 
Wasscr und 

IS nor satisfied, takes a ring, throws it into the water, and 

verspricht dem Jiingling seine Tochtcr, wenn es ihm 
gelingt, den 

promises his daughter to the youth if he succeeds in 
finding 

Ring wicdcr zu finden. Um sie zu gewinnen, spring! er 
noch 

the ring again. In order to win her, he dives into the 
sea 

elnmal ins Meer und versehwindet fiir immer. 

once more and disappears for ever. 

Which of these verbs belong to Group III 
and which belong to Group IV ? Tell the 
story in the past tense. 
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German 


CKOur y 

h!r KJb niir si-iiu- Kartc mid haf iiiitli. ihii zii besiiclien. 
Wir 

Hr nir hi^ iatit (intf (nkriJ nit lo vi\ti Inm liV 

iiben /JisHmniett. Im ^ab uns kuIlmi N\'L*in. V,r besab 
Nchoiie Hildcr, 

ii/r to'^eihn Hr y^i\r us some ^ood wmr. Hr 
possessed hruuiiful pntiur\ 

Wir saDi'ii im llaiis mid bistMi die ZeituiiKcn, um /u 

H'V sal tn rhe housr > radniK ihr nrwspapns, 

ivissen, «vas Keseliehen war. Wir ver^aDen, daH cs spat 
wiirdc. 

in inilri to know what had happrnrd. W’r fotf^ot ihai 
II was 1,'rtrin^’ lair 

a Hours I'l and VIl 

Die Sportsleiite alter Lander siiut /ii den ulyrnpiselien 
Spielen f'eladen wordeii. 

Spill isnirn o! all (onninrs v\r/r iiniird lo ihr Olvnipu 
^amrs 

Ilier hat N«r>ve}»cii die .Seliwei/ ^esehlaj^cii. Die 
Norwej»er liefen 

Hrw Noiwa) hral Swil:ri land I he Nomriiians wtue 
hritcr 

besser Ski. Nacli ibrem Sieg luliren sie nacb llause 
zuruck 

at ski-iin;. After then vnKnv llir\ went hack home 

Kt wurde Illume KeFun^ieii |L;ehal(en. dann lieb man ilin 
laiireii 

Hr was kept a ptisonei fot a Unia time, then they let 
him 


IKKKGIJLAK N LRBS 
Katsel (Alls den Mareben der Briider Grimm). 

Kiddle {iiom the folk-lore lollrition of the brothers 
On mm) 

I3rei brauen wareii in Blumen verwandell, die aiiF dem 
belde staiiden. 

I hire women had hern tinned into flown s which stood 
in the field. 

aber eine durBe des Nachts im llause sein. 

One, however, was allowed to be in the house diiritift tlu 
nniht. 

Da sagte sie /ii ibrem Mann, als der 1 uk kani und sie 
wieder uni's beld ut'ben und 

.S'<' she said to her hushand, when the dnv had come and 
she had to f^o lo 

eine Blume werden mtible : Weiiii du beiite 

the held aitain to become a flown ‘ “ If 
moreen kommsi und mieh bricbsl. werde icb immer 
bei dir bleiben," 

\oit will some tins moini/ii' and pick me I shell' sun 
with sou fot cvn 

Dies j;eschah. Nun denkt naeh : “ Wie bat ihr Mann 
So It happened Now think it ovn “ How dni her 
sie erkannl, da eine der Blumen Kleicb der andern 
war ? ’ 

husband I et oi^nize her, as one flown was like onothn " 

Aiituurt : Weil sie die ^aii/e Naelit in ibrem Haus 
Answer linause she was all the ni^ht in hn 
und nicbl uiif dem held war, war sie nietit naO voin 
MorKeiinebel 

house and not in the field, she was not wet ftom the 
morninf! mist 

wie die andern. 
like the otheis. 


LESSON lO 

The Essential “Strong” and Irregular Verbs 


W HI N ihc studcnl has become ihoroughly 
('ami liar with whal has gone before, the 
“strong” and irregular verbs can be 
ailackcd. 1he easiest way to learn them is by 
the groups into which they fall by the changes 
of the root vowel in past tense and past parti- 
ciple. Owing lo the iamiliar “ sound ” of many 
of these verbs and their changes to L nglish ears, 
they can be Icainl surprisingly quickly. 

The lists here given are for reference now — to 
he learnt little hv little as the essential verbs given 
later in the Lcs.son are learnt. 

Only the principal parts ol each verb arc given 
-infinitive, past tense, and past participle -as 
Irom them all other parts can be formed by 
means of I he “ Golden Rules.” 

Most strong verbs modify root-vowels, a, o, 
au, in the second and third persons singular of 
the present indicative ; ich fahre, du fahrst, er 
fahrt. Nearly all strong verbs with root-vowel 
e in Groups ll, IV and V lake i or ic in the second 
and third persons singular ol the present indica- 
tive und the second person singular of the im- 
perative : ich sterbe, du stirbst, er stirbl. The 
second person singular imperative of such verbs 
does not take the ending e : stirb. Werden 
forms ich werde, du wirst, er wird. 


Infinitive 

Pa SI 
Tense 

GROUP / 

Past 

Pm /. 

English 

ei 

i. le 

j. ic 


bHBcii’ 

bill 

gcbisst‘11 

bite bit, bitten 

'"bleiben 

blieb 

gcbliubeii 

t emmn 

^leieben 

glich 

guglii-hcn 

he Ilk e, to ec/ua 

"gleiteii 

glitt 

gcglilleii 

glide 

greil'en 

grill 

gi'griHcii 

.seijc 

leiheii 

lieh 

geliuben 

lend 

treibeii 

rill 

gerisseii 

tea! 

seliciiien 

schien 

gesehicuLMi 

shine, seem 

schrcicMi 

schrie 

gpschrieen 

c/v, shout 

schreiben 

sehrieb 

gcscliricbeii 

wiiie 

!»eliweiKeii 

sehwieg 

gesdiwiugen 

be silent 

♦steigou 

sMeg 

gCNtiugCMI 

mount 

slreiehcn 

stricli 

geslricheii 

snoke, paint 

slreiten 

slritl 

gcslrittcn 

cfiiari cl 

ilreibeii 

tricb 

gctricben 

dnve, drift 
suffer 

leiden 

lilt 

gelilten 

Hchiieiden 

sebniti 

geschnitten 

rut 

Non 




lieiBeii 

hiell 

gelieillen 

call, he called 

‘ All III (irriLip 1. lake 

before ch, 1 fi (ss). t . otherwise u 

\ ri'ilK'n 

when impiTsonal, ami truiben in the sense of drift 

akc sum. 

Infinitive 

GROUP n 

Past Tense Past Part. English 

le. etc. 

0 

n 


biegen 

bog 

gebogen 

bend 

bicten 

but 

gcboleii 

bid, offer 

"ftiegen 

Hog 

geflogen 

fiv 

^Hiehcn 

Hob 

geHohen 

flee, escape 


Verbs markeil with an asterisk take SEIN to I'orTTi iheir compound tenses 
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Essential “ Strong " 


Infinitive 

Past Teiist 

Past Pan 

Tjiglish 

ie, etc. 

0 

o 

^ flic Den 

Holt 

gehosseii 

flo u 

gcnieHen 

KCiioft 

genosscii 

enjo 1 

gel (ten 

soil 

gegossen 

poia 

riecheii 

roch 

gerochen 

smell, reek 

schlehen 

seliob 

gcschoben 

shove, pash 

chieltcn 

scholt 

gesehossen 

shoot 

sch.ieften 

schlolt 

gcschlossen 

shill, ( lose 

verliereii 

verlor 

verloren 

lose 

/ieheii 

70g 

ge/ogen 

lira H', 

lii^en 

lOR 

gelogcn 

moxe 
tell a he 

.lebeii 

boh 

gchoben 

heave. 

Infinitive 

GROUP III 

Past lease Past Pan, 

laise, lift 

1 ugh sli 

\ 

a 

u 


hinden 

band 

gebniideii 

him/ 

linden 

taiid 

gernnden 

fiiiil 

lidiiij»eii 

RClailR 

geluiigeii 

siu ( eeJ 

k linden 

klaiiR 

gekbingeii 

Sint ml 

' (\or)seh3\iiideii 

sell wand 

gesebu linden 

(i link ) 
(hsappeat 

siiiKen 

saiiR 

gesungen 

sine 

‘sirikeii 

sank 

gesnnken 

sink 

' springer! 

sprang 

gesprungen 

spi ing. 

ttiiikeii 

trank 

getriiiikeii 

tamp 

ill ink 

/winneii 

/WUI1R 

ge/wungen 

fan e 

Infintitve 

i.ROUP l\' 

Past 1 ease Past Pai f. 

I nghs/i 

e 

beichii‘h(ie)' 

belalil 

betolileii 

( ominanil, 

breeheii(i) 

bra eh 

gebroeben 

oi i/ei 

hi eak 

ersL-hrccken(i) 

erschrak 

erschrockcii 

he 

h.rsclirccken, to 

fi ivhieneil 

/lighten sotneoih weak verb 

liellcn(i) 

ball 

geholfeii 

help 

nehnien (i) 

iiabiii 

genommen 

tak c 

sprecheii (i) 

spracli 

gesproebeii 

speak 

stehlen (ie) 

slalil 

gesloblen 

steal 

Slerben (i) 

starb 

gestorben 

ilu 

Irefl'eiili) 

Iraf 

getroffeii 

hit, meet 

*werden(i) 

wiirde 

geworden 

hei ome 

werfeiili) 

warl 

geworlen 

fhtow 

‘'kommen 

kam 

gekominen 

1 ome 

beeiniieri 

begun n 

begonnen 

hegtn 

Kewiiiiien 

gcwaiin 

ge won lie 11 

win 

sebwimincn 

sehwamm 

geseliwomtiicn swim 

* The vowels in 

hrdckcts in thi 

IS jnd succeeding Ciroups .ihcr 

Ihc mlinitive icpreseni setond and third persons 

singuLii ol' the 

prcseiii 

GROUP 1 

Infinitive Past Tense Past Pan 

English 

c 

a 

e 


esscn(i) 

alt 

gegessen 

eat 

Kebeii(i) 

gab 

gegeben 

gi ve 

*|.'t'schcheii(ie) 

gcschah 

gescheheii 

happen 

lescn(ie) 

las 

gelesen 

i eail 

inesscnd) 

mall 

gemessen 

men sine 


VOCABULARY OF 

Many German verbs resemble their Imglish 
equivalents but for different sound or spelling 
of the “ root ” vowel. The similarity becomes 
obvious when they are read aloud. These 
similar verbs should be learnt first, and each 


and Irregular X'erhs 

scheii(ie) suli gesdieii sic 

*treteii(i) tral Kctrcicii itead, step 

Trden, iii ihc sense of to kick lakes haben ; dii trills , 
cr tritt ; tritt. 

>cr|*esseii(i) veryan >crKcsscii /o/grt 

Mttcii bat f*ebcleii tisA, //eg 

sil/en salt cesessen <,// 

he.sit/.t.'n bc-salt hesisscii rn/oi 

liegon liiK Kcle^en l/r 

GROUP I / 

Infini/nc Past Tt'n\e Past Pat i l.ayjish 

a u a 

‘"fahren liilir Ktfahren thivc {(atr) 

Krabtii jjnib KUKrabLn Jiglgtave) 

ludeii bid KC'ladfii haJ 

scliuHcii scbiil UeschalTcii u vote {shape) 

SchalTcfi, to p/Oiiffc, get, h'(>aA, is a weak verb. 


sehlagen 

selling 

gesehlagen 

hi at. sii ike 

trageii 

trng 

gel ra gen 

{shn ) 

( III r \ , went , 

*waclisen 

WIJCllS 

gewadisen 

heat 

gl UM' 

waselien 

Wiiseh 

gewasdien 

wash 

In/inifive 

(.ROl 

Pa si Tense 

JP 1 U 

Past Pan. 

Tnghsh 

■' rullen 

fiel 

ge l a lien 

fall 

rungen 

ling 

gefaiigeii 

iiih/i, sei-e 

lialteii 

Inell 

gehalten 

hold, keep 

liangen 

hing 

gdiaiigen 

hang, he hanging 

liangen, liuiigte, gehungt 

' fu 

e thing. 

hi'sseii 

belt 

gdasseii 

let, leave 

ralcii 

rid 

geratei) 

aihise, guess 

sclilalen 

seliHer 

geschlareii 

steep 

lafinitive 

Past Tense 

Pa s t Pat t 

Lnghs/i 

an 

*laiil'en 

liel 

ail 

gduuren 

run 

o 

ie 

o 


stossen 

Stic It 

gestossen 

push 

u 

ie 

ij 


rulVn 

rid 

geruren 

tall 


IKKlCCail AK SIRONC VERBS 

I lift III rive 

Past Tense 

Past Pan. 

Lnghsh 

*geheii 

RiiiR 

gegangen 

go 

stelien 

stand 

geslanden 

.siaiul 

tiin 

tat 

getan 

da 


IRREGULAR 

WEAK VERBS 

Infinitive 

Past Tense 

Past Pill 1. 

Liiglish 

brennen 

brannte 

gebrannt 

hum 

kenneii 

kaiintc 

gekannt 

know 

iienneii 

iigniite 

genuniit 

mil, tell 

♦rcniien 

raiinle 

gerannt 

1 nil 

senden 

saridte 

gesandi 

send 

wemlen 

wandte 

gewandt 

turn 

Wenden, w'cndcle, gewcndel 

, to tin n something. 

briiigen 

bradite 

gebraeht 

hi mg 

denken 

dachle 

gedaeht 

think 


ESSENIIAL VERBS 

verb conjugated in accordance with its modef 
the “ weak ” verbs follow Loben (see page 
1335); and for the “strong’* — see essential 
“ strong ” and irregular verbs in the list given 
for reference above. 


* Verbs marked with an usleri!»k lake SEIN to rorm their compound lenses, 
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Section I. VERBS SIMILAR IN GERMAN AND ENGLISH 


(fl) “ 

Weak” 

Conjugation 

suchen, to seek, search 

wachen, to be awake, to 

backon, to bake 


leilen, to lead 


watch 

haden, to bathe 


lerncii, to learn 

tanzen, to dance 

wundern (sich), to wonder 

burgen, to borrow 


lieben, to love 



bringen, to bring 


Idsen, to loosen, solve 

(b) “ Strong ’ 

Conjugation 




bejiinnen, to begin 

messen, to measure 

danken, to thank 


machen, to make 

beiDen, to bite 


denken, to think 


meinen, to mean 

bicten, to bid, offer 

scheinen, to shine, to seem 



merken, to mark, note 

binden, to bind 

scliieben, to shoot 

enden, to end 


mdgen, may 

brechen, to break 

schlafen, to sleep 

crrelchen, to reach. 

attain 

mtissen, must 


schwimmen, to swim 




essen, to eat 

sehen, to see, look 

Toigen, to follow 


dflncn, to open 


singen, to sing 

fiihicn, to feel 



*rallen, to fall 

*$inken, to sink 

ftillen, to fill 


rechnen, to reckon, count 

linden, to find 

sitzen, to sit 

furchten, to fear 


reichen, to reach, to be 

*Hiegen, to fly 

^springen, to spring 



sufficient 

*Hieheii, to Jiv, escape 

stchen, to stand 

hahen, to have 


*rennen, to run 


slehlen, to steal 

hindern, to hinder. 

pre vent 


geben, to give 

strcichen, stroke, paint. 

hofTeii, to hope 


sagen, to \av 


erase, strike our 

horen, to hear 


senden, to send 

hallcn, to hold 




set/cn, to set, pul (sich 

hangen, to hang 

•treten, to tread, step 

irrcii, to eir 


selzen, to sit down) 

helfcn, to help 

trinken, to drink 



aollcn, shall, ought {to be 



kochen, to cook, boil 

said to) 

*kommen, to come 

vcrbielen, to forbid 

kbnncn, to be able. 

can 

sparen, to spate, economise, 


vergessen, to forget 

kosten, to cast 


so ve 

laden, to load 




stecken, to stick, put 

lassen, to let, leave 

waschen, to wash 

iachen, to laugh 


streben, to strive 

liegcn, to lie {situation) 

wiegen, to weigh (also to 

leben, to live 


strecken, to stretch 

liigcn. to he {untruth) 

rock {(I cradle)] 


Section 2. VERBS DISSIMILAR IN THE TWO LANGUAGES 


(o) “ Wlak ” 
ablehncn, to rejuse 
ttndvrn, to utter 
anklagen, to ut citse 
antworten, to answer 
anziehen, to attruit, ittes\ 
arbidten, to work 
atmen, to breathe 
aufregen, to excite 
ausriihren, to carry out 

hauen, to hut hi 
bcdauerii,"7(7 refjret, pitv 
bcdeulcn, to mean 
befreien, to ftee 
befrledlsen, to satisfy 
begicllcn, to at company 
behandeln, to treat 
behaupten, to affn m, ctatm 
burner ken, to observe 
bcniulicn, to trouble 
benutzen, to use 
bcrichten, to report 
bestellen, to order {goods) 
best im men, to determine 
bcsuchen, to visit 
beten, to pray 
betrachten, to view 
bewegen, to move 
bewundern, to admire 
blicken, to took 
blUhen, to bloom 
brauchen, to need ; 

gebrauchen, to use 
brennen, to burn 

dauern, to last 
decken, to cover 
dehnen, to stretch 
dienen, to serve 
dreheii, to turn 
drohen, to threaten 


CONJLICiAl ION 
druckcii, to punt 
driicken, to press 
duldeii, to toletate 
dtirfen, may, must {not) 

*elleii, to haste, huny 
einfiihrcn, to introduce 
entbehren, lack, miss 
cntwickeln, to develop 
erbcii, to inhent 
ereignen (sicli), to happen 
crfullen, to fulfil 
erinnern, to remind 
criiiiiern (sich), to remem- 
ber 

erkennen, to recognize 
erkidren, to explain 
erlangen, to get, obtain 
criauben, to permit 
erschrecken, to ftighten 
{someone) 
crzalilen, to tell 

fassen, to seize ^ contain , 
sich fassen, to recover 
one^s composure 
fehlcn, to be missing 
fordern, to demand 
frageii, to ask (a question) 
riihren, to lead 

gehbren, to belong 
geniigen, to be sufficient 
glauben, to believe 
griiOen, to greet 

handeln, to act, trade 
herrschen, to rule 
holen, to fetch 

kiimpfen, to fight 


kaufeii, to buy 
kennen, to know, he ac- 
quainted with 
klagcn, to complain, 
lament 

klcidcn, to dress 

Icgen {something), to put 
sich Icgcn, to he down 
Ichren, to reach 
lelsten, to do, affotd, 
achieve 

loben, to praise 

mclden, to announce 

nahren, to nourish 
nennen, to call, tell 
nutzen, to be of use 

ordnen, to at range 

reden, to speak 
•reiseii, to travel 
retten, to save, rescue 
richten, to direct, to judge 
ruhen, to rest 

sammeln, to collect 
schaden, to harm 
schaffen, to do, get ; 
schafTen, to create, is a 
strong verb 
schicken, to send 
schmecken, to taste 
sorgen, to care, trouble 
spannen, to stretch, strain 
spicien, to play 
itammen, to derive 
stellen, to put, place, set 
stbren, to disturb 


stutzcii, to support 

leilen, to divide 
tbicn, to kill 
trennen, to separate 
Irockncn, to dr\ 
trosten, to comfoit 
tun, to do 

iiben, to piac ti\e 
uberzeugen, to convince 
iintcrsucheii, to examine, 
inuuire 

urteilen, to judge 

verdienen, to deserve, earn 
verkaufen, to sell 
vcrlaiigen, to demand 
vcrlasscn, to leave 
verietzen, to injure, huii 
versichern, to assure, in- 
sure 

verstecken, to hide 
versuchen, to attempt, try 
verteidigen, to defend 
verwenden, to apply 
verzichten, to renounce 

waged, Tn risk, dare 
wahlen, to choose, elect 
warten, to wait 
wechscln, to change 
wenden, to turn 
wissen, to know 
wohnen, to dwell, live 
woilen, to want, wish 
wiinschen, to wish, desire 

zahlen, to pay 
zahlen, to count 
zeigen, to show 
^zurtickkohren, to return 


* Verbs marked with an asterisk take SEIN to form their compound tenses. 
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Essentia! “ Strong " and Irregular Verbs 

Section 2. VERBS DISSIMILAR IN THE TWO LANGUAGES Uoniimicil) 
{b) “ Strong ” Conjugation klingen, to soutui 


abhj&ngen, to depend 
anfangen, to begin 
angreifon, to attack 
anhaUen, to stop 
^aufTallen, to strike, to he 
noticeable 

befehlcn, to order, com- 
mand 

begreifen, to understand 
bchalten, to keep, retain, 
remember 

bekommen, to get, receive 
beschlicOen, to decide 
besitxen, to possess 
bestehen, to exist ' 
betragen, to amount 
bcwciseii, to prove 
biegen, to bend 
bitten, to request, ask 
^bleiben, to remain 

elnladen, to invite 
cinsehen, to realize 
entschciilen (sich), to de- 
( ide 

entschliencn (sich), to de- 
cide 


^entstehen, to arise 
erfahren, to learn 
erflnden, to invent 
erhaltcn, to receive 
*erscheincn, to appear 
*erschrecken, to take fright 
erwerben, to gam, acquire 
erzichen, to educate 

*rahrcn, to go, drive 
fangen, to catch 
*HieDen, to flow 

gcfallen, to please 
*gchen, to go, walk 
*gcliiigen, to succeed 
genic flen, to enjov 
*gcschehcn, to happen 
gewinnen, to win, gain 
gieOcn, to pom 
gleichcn, to equal 
graben, to dig 
greifen, to seize 

heben, to hft 

heiHen, to mean, be called, 
command 


^laufen, to run 
leiden, to suffer 
Icihen, to lend 
lesen, to read 

nchmen, to take, zu sich 
nehmen, to partake of 
{food, drink) 

raten, to ad\ ise, guess 
reJDen, to tear 
ricchen, to smell 
rufen, to call 

schieben, to push 
schlagen. to beat, strike 
schlicAcn, to close, lock 
schneiden, to i ui 
schreiben, to write 
schreien, to cry, shout 
scimeigen, to be silent 
*sein, to he 
sprechen, to speak 
*steigen, to mount 
*sterben, to die 
stoBen, to push 


streiten, to fight, qiiaitel 

tragcii, to carry, bear, 
wear 

trcfTcn, to meet, hit 
trieben, to drive 
*treibeii, to drift 

verbinden, to bandage, fain, 
combine 

vergleichen, to compare 
verlieren, to lose 
*verschwiiiden, to disappear 
versprechen, to promise 
verstchen, to iindei stand 
verzeilien, to forgive, par- 
don 

vorschlagcn, to propose, 
suggest 

.vorziehen, to prejer 

^wachsen, to 
♦werden, to become 
werfen, to throw 

ziehen, to pull 
zn ingen, to force 


* Veibs maiked with an asterisk lake SEIN to form their compound lenses 


LESSON 11 

Invariable Words 


r NVARiABi-F words are not inflected. They 
include the Adverbs, Preposi lions, and Con- 
junctions. The rules for their use arc given 
here with appropriate exercises and lists of 
essential words in the three classes. 

Adverbs. An adverb is a word used to qualify 
any part of speech except a noun or pronoun. 

General Rule.” Most German adjectives 
are used as adverbs, and are then never in- 
flected. The comparative of adverbs is the 
same as that of adjectives (-er), but the super- 
lative must be preceded by am (l^or an dem) with 
the inflexion, -en. Am sehonsten, most beauti- 
fully (or aufs schonste, or schdnstens). 


Bald, soon 
Sehr, very 
Viel, much 
Wohl, well 
Gcrn, willingly 
Wenig, little 


Irregular Comparison 


Eher, sooner 


Mehr, more 
Besser, better 
Licber, rather 


Wenigcri . 
Minder 


Am chesten, soonest 
Hbchst, extremely 
Am mcisten, most 
Am besten, best 
Am liebsten, best 
Am wenigsten ) , 

Am mindcsten i 


Also : EHSTENS, HOCHSTENS, MEISTENS 
(translate : {at) the earliest, highest, most, etc.). And - 
MEIST, mostly. 

The adverb never comes between subject and 
verb, as it often does in English. 

Noch : Yet, still, more. Always precedes the 
word it qualifies. Geben Sie mir noch wasser. 
Give me some more water, Sind Sic noch hicr ? 
Are you still here ?- 


Much : Translate by viel for quantity and 
sehr for intensity : vicI Wein, much wine ; sehr 
beliebt, much loved. 

Gern: used with a verb corresponds to English, 
/ like to. Ich sprcchc gern deutsch, / like to 
speak German ; Ich spiele licber, / prefer to play, 
etc. 

Prepositions. A preposition is a word placed 
before a noun to show in what relation the 
person or thing denoted thereby stands to some- 
one or something else. 

The chief characteristic of German pre- 
positions is that they govern cases — the genitive, 
dative, or accusative — or, in other words, their 
nouns must be put into the particular cases 
governed by the preposition. 

Prepositions with the Genitive 

Anstatt, statt, instead of -, diesselts, on this side 
of; jenseits, on that side of; langs, along ; trotz, 
in spite of ; wahrend, during; wegen, on account 
of or because of 

All these except wahrend take the genitive in 
English. Trotz des Regens, in spite of the rain ; 
wahrend des Tages, during the day, etc. 

Prepositions with the Dative 

Aus, out of ; ausser, outside, besides ; bei, 
with, at ; mit, with ; nach, towards, after, 
behind; seif, since ; von, from, by (instrumental); 
zu, to, at. 
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German 


A compound of Kegen and iiber is made ; 
gcgeniibcr, opposite. It governs the Dative. 

Bci IS used for . “ at the house of " . . . Er 
wohnt bei tins, He lives with us. 

Noif. -/.u Hause, ot home \ zu Euss, on 
foot ; zu Mittag, at noon ; Wasser zum trinkon, 
water for drinking;. Also' Nach llause, home- 
wards. 


Prepositions with the Accusative 
His, up to. as far as, until ; diirch, through , 
I'lir, f(/r (in view of) ; gegen, towards, oi^ainst \ 
ohne, without (not possessing) ; um, round ; 
wider, contrary to, a^ainsL 

Bis je^zt, until now ; bis morgen, until to- 
morrow ; um den Tisch, around the table ; fiir 
mich, for me: um ball) vier, at half-past three. 


With Dative or Accusative 
The following take the dative to indicate rest, 
the accusative to indicate motion : 

An, o//, at, by ; auf, on, up, to ; hiiiter, 
behind ; in, in, into ; neben, beside ; iiber, over, 
beyond ; unter, below, amon^ ; vor, in front of, 
before ; /wischen, between. 

Thus : er silzt an dem (or am) Tisclie, He is 
sitting at the table ; Ft setzt sich an den Tisch, 
He sits down to the table. 


Noir. Auf deutsch, in German ; auf ciiiige 
Tage, for a few daws ; unter seeks Monaten. in 
less than sis months ; unter alien Menschen, 
amon^ all men ; vor acht Tagcii, a week af'o 
Conjunctions. Conjunctions are words used 
for connecting woids or sentences. They can 
be divided into two classes : 

I. Those which do not alTect the con- 
struction of a sentence. 


II. Those which alVect it. 

I. The following conjunctions do not aftcct 
construction : aber, but ; denn, for ; oder, or ; 
sondern, hut (after a negative) ; sowohl . . . als 
auch, as well as, both . . . and ; und, and. 

The dill'erence between aber (or allein) and 
sondern should be noted ; aber should always 
used for but, except when there is a contrast 
to be expressed following a negative statement. 
Thus : Es ist nicht die Schwester sondern die 
Tochter, It is not the sister hut the dauj^htcr. 

n. The following send the verb to the end 
of the clause ; 


11 h, when 
be vor 


I'hi* 


before 


bis, until 

da, u\ (a reason) 

daniit, in order f licit 

da mil nicbl, lest 

dab, that 

Tails, in e(i\e 

iiidem, whilst, h\ 


nacbilvni, after 
ob, if, whether 

soil, dm e ttime) 
so oft (als), a\ often («.\) 
so ImiKc (als), Ions: (flO 
viiihrenri, whilst 
well, hei ai4\e 
wenn, when, if 


W'arten sie bis ich fertig bin. Wait until I am 
ready. 


Wann, when : used in reference to time only : 
Kommen Sie wann Sie wollcn, Come when you 
wish. 

Wenn, when, whenever : usually denotes 
action on more than one occasion : Wenn ich 
ihn sab. When (whenever) I saw him. Hut wenn 
also stands for if : Wenn sie wollen, If you wish. 

Als, when, refers to a definite past occasion : 
Als ieh den Brief schrieb, When I wrote the letter. 
Also for hut after niebts, nothing ; Nichts als 
Wein, Noibinf' but wine. 

Note also . Weder . . . noch, neither . . . nor: 
entweder . . . oder, either . . . or. 

EXERCISE ON INVARIABLE WORDS 
Adverbs 

111 cler Sclinei/ werden noeb zvvei Spracbeit aiiller 
deulseh Kcsprocben. 

In Switzei land two more lanyiiaf^es ate spoken besides 
tier man 

Im STiden, sprichl man meislens itiilienisch, im Wesfeii 
In the South thev \peak mostly Italian, in the H est 
nur Trun/osisch. Beni ist der Sitz der Regierung. 
only lieiuli. Heine ts the \eai of the ^met nment. 

Ilier kanii man aiiT der Strabe viel fran/bsiseli iiiid 
deijlscb boren. 

Hei e one < an fiear mm li Freiu h and (Jci man in the s/i eet 

Aber die Sclmei/er spreclien 

But the Swiss people like 

am liebsten ein besoiuleres deutscli das Scliwytzer 
Diitscb — 

best to speak a sfu'i lal f no man — “ .Sc liwytzei - Piiisrh ” — 
sie versteben es viel besser als das Deulscb eiiies Berliners, 
they iindei stand it mitili hettei than the Gei man of a man 
ftom Beilin. 


Prepositions 

Prag, die Itauplstadt der ISehecboslovvakei, ist wegen 
ilirer 

Piai'uc, the i/iief town of Czec hoslovakia, ts famous foi 

Sctionheit benilimt. Diesseits der Moldaii liegt der 
neiie I'eil der 

Its beauty. On this side of the Moldau the new pai t 
Stadt, jeiiseits des Musses die alle Stadt. 
of the ( itv IS situated, on that side of the nver the ancient 
low n. 

Langs des Musses slehen schdne alte Hauser. Wenn man 
Alony the iivei stand beautiful old houses. If one 
zii Full iiber die Karls-Briicke gelit, siebt man 
iroeA on foot over the Chaile.s biidf^e, one notices 
das alle Schlob auf einem Hugel. Es ist sehvver, mil 
einem 

the old castle on a hill. It is difficult to 
Wagen dureh die engen Sira ben zu kommen. 
come by cat thiou^h the nciirow stieefs. 

Conjunctions 

Jupiter imd das Schaf (nach Asop) 

Jupiter and the Sheep (after /Esop) 

Das SchaT miibte von den Tieren viel iciden. Deshalb 
ging es zu 

7'he sheep had much to suffer from the othei animals. 
Thus It 

dem Gott Jupiter und bat ihn, ihm zu helfcn. Jupiter 
sagte : 

went to the Cod Jiipitei and asked for help. Jupiter 
scad : 

** Ich neib, dab du zu sanfl fiir diese Welt hist. Ich 
werde dir 

“ 1 know? that you ate too gentle for this world. I .shall 
give you 



Invariahle Words 


krafti^c Ziihiie gehcn, dumit dii heiflcn kaniist, wenn du 
angeKrifl'en 

srronf{ teeth, m) \<iu tan bite if you ate at talked," 

wirst.” Aber das SchuT antwortete : “ Ncin, ich 
mbchte nichl 

t^ut the sheep answeted " Nit / d<t not want to 

heroine 

so hose uiid wild werdcMi wie Lowen und Tiger. " “ Wenii 
du das nichl 

fn bad and wild (i\ the liott\ and the ttyei \ ate " " If you 

do not 

wills!," sagic Jiipiler, kann Ich dir scliarfe Nagel an 
den FiiHeii gelieii. Oder 

want thi\" Jupitcf said, " I lan yive yon shat p nails on 
yoio- feet Ot / shall 

ich fiille deinc Zahne mit (iift." “ Neiii," sagic das 
Schal', “ ich will 

fill voia teeth with poison." " No" saul the sheep, " I 
do not want 

iiiclit gil'tig sein wie die Sclilangeii, well nieniand die 
Schlungeii 

to heiotne poisonous like the snakes, hceause nohodv 
//k(‘s the 
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mag." “ Solange du keinen Schaden tun kannst," sagte 
Jupiter, 

snakes " " As lony as vou lannoi do anv hai tn," .Inpiiei 
said, 

“ liirclitet dich niemanU.' “ 1 st das walir ? " tragic das 
Schaf. 

nolnnlv will feat you," " Is this tine ^ " asked the 
sheep 

Wer Hoses tun kaiin, lerni bald, das Hose /u wollen. 
V^ enn 

He who IS ah/e to do hat tn w’lll soon want to do it If 

man nur die Wahl bal, eiilweder Schaden /ii tun oder /u 
leiden, 

one has onls a ihone betw een eithei doiny hai tn ot 
suf/ei my, 

nill ich lieber bleibeii, was icb bin." Als Jupiter das 
lidrle, 

/ had tathei leinam what I am " When .lupilei heant 
this, 

sebwieg er. 
he »u/\ silent 


VOCABULARY: I.IST OF ESSENTIAL INVARIABLE WORDS 


Section I. ADM KBS, CONJINC I IONS, IN I LRKOOA TIV FS 


ah, oil 
aber, hm 

allerdiogs, (d ( <00 se 
als, us, when, thiiii 
also, theie/oie 
aiicli, also, ftio 
aul warts, iipwio d (-\) 
an lien, outside 

bald, soon 
beinahe, neaily 
Inwor, helot e 
bislier, tdl now 

da ! there ' 
da, as 

daber, theiefoic 
d.iiiials, ilien, at that time 
damit, with that, in oidei 
that 

duiin, then 
danim, theirfom 
dal), that 
denn, foi 

deslialb, therefoie 
docb, howeset, hut 
dorl, tiieri 

elie, he foie 
einaiidcr, each other 
eiiist, onie 


erst, fust, oiilv 

etwa , about, pet i ham e 

elwas, some -thiny, - what 

lulls, in ease 
fast, almost 
ferner, fuiiher 
lorl, 

gan/, i/iifie 
genijg, enouiih 
gestern, sesteidav 

her, hitiui, hete 
heiite, to-day 
hier, heie 
bin, theie, ihithet 

immer, ahsas's, eser 
iinitierhiii, still, set 
iiidein, while 
innen, within 
i 11/ w I schc 11 , mean svh 1 le 
irgendwo. so me whet e 

iedenfalls, ui any lase 
jedocb, hosyever, set 
jemals, erer, at any time 
iet/t, now 

kaum, hardly 


kur/licb, leiently 

laiigsl, lony sime 
links, on (to) the left 


morgen, to-monow 
niebt, not 

nie (niemals), nesei 
nirgends. nirgendwo, 
no whet c 
noch, still, yet 
nun, now' 
nur, only 


ob, w'hethei, tf 
•ben, above 
obwidil I ,,, , 

fdigleicb ' 

Oder, or 
oft, often 


rechts, on (to) the tty lit 
riick warts, hoik 


sebon, alieady 
selbsl, even 
so, AO, as 
soHirt, at once 
sugar, even 


sonsl, else, or/iei wise 
stels, alwti) s 

uberliaiipl, yeneiallv, at ah 
cspci lally 

librigens, h\ the wav 
umsonst, in saiii 
und, and 

\ergebens, in vain 
vielleiclit, pet haps 
voran, in ft out 
V ora ns, ahead, hefotehand 
vorber, pi esions/s 
\orn, III ft out 
voriiber, aloiiy, past 
vorwarts, foi svaid 

wabrend, while 
wann ? when ^ 
wanim ? w/iv ^ 
was ? svhal ^ 
weil, heiiiiise, shut 
welclier ? whiih ^ 
wenn, when, if 
wer ? who ^ 
w'ie, how, as, like 
wieder, ay am 
wo ? w'hete '<* 

/uriick, back 


an, on, at, h\, to 
anstatt, instead of 
auf, on, in, at, by, to, of, up 
alls, out, ftotn, qf, bv, lot, 
on 

auHer, except, besides 

auDerlialb, outside 

bei, by, at, with about. 

neat, m, on 
bis, up to, until, to 

durch, through, by 

fiir, for 


Section Z, 

gegen, against, about 
liintcr, behind 
in, in 

liings, along' 

mit, with 

nach, after, past 
neben, beside, besides 

nbnc, witlioui 

seit, since 


PREPOSITIONS' 
stall, instead of 


trot/, //I spite of 


liber, over, ubose, on 
um, about, br, in older to 
unter, under, below, amony 
von, from, of, bv 


vor, before, in front of, ago 


wabrend, dunny 
wegeii, because of, for 
wider, against, contrai y to 


/II, to, at, in, on, too 
/wischen, between 


' The list ol picposilion^ is yivcn here meirlv toi conveoicnee 
of leiiriiinB. rcpciiiiuri, ere Thes have all l een covered in pages 
1343 and 1344 

' IlinBB shows lack of movemcni . Die niernte sianti longs der 
Strasse, The crowd stood along 'he street Enilang is used for 
movement < Acc.) 
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Section 

Ach ! Ah ! Oh • 

Lcider ! Unhappily f 
Pfiii ! F/c f Hot ! 

I loch ! Hurrah ' 

Achtung ! ^ Look 

Pusscn Sie auf ! > nut f 
So ! Indeed f Realiv ' 
Bitte. Please. Ye.s please 
Danke. Thanks No thank 
vou 

(iiitcn Morgen, Good 
morning. 

(iijten I ug, Good daw good 
afternoon 

Cfiitcn Abend, Giiod e\en- 
tng, good night 
(iiilc Nachl, (lood night 
{hefoie going to hed). 
h ntschuldigeii Sie, Lsiuse 
me 

Ver/eihen Sic, Panloii me. 


Wic gchf es Ihnen, or 
Wie gclits ? How arc 
you ^ 

Gnadigc Frau, Madame. 

Gnddiges Fraulcin, Miw. 

Herr, Mr. (used with a 
name). 

Frau, Mrs. {used with a 
name). 

A Ilf Wiederselien, Good- 
hve. 

Hahen Sic die Giite . . . 

He so A ind as .. . 

Ach so, / 

Jn, ) es. 

Neill, No 

Doch, )es (after a negative, 
or fm emphasis) 

Ach wo ! Impossible f 

I3a ha ben wir's ! 7haf\s 
done It ! 


Gut ! Schr gut ! Good ! 
Well done ! 

Ausge/eichnet ! Excellent 

Na also ! There you are ! 

Nanu ? What on earth . . 

Naturlich ! Of course ' 

Stimmt I O.K. ! 

Umso besscr ! So much the 
better I 

Wirklich ? Really ? 

Auf uiid ab, up and do wn. 

Daiiri und wann, no\y and 
then. 

Hill und her, to and fio. 

Weil und breil, fai and 
wide 

Noch eininal, once again. 

Noch nicht, not yet 

Noch etwas ? Anything 
else ^ 


Noch ein . . . Another . . . 

Von oben bis unten, from 
top to bottom. 

Ein paar, a few (more than 
two). 

Zchii bis fiinfzehn, /rom 10 
to 15 (or between 10 and 
15). 

Von zehn bis elf (Uhr), 
from 10 to 1 1 o'clock. 

Vor alien Dingen, first oj 
all. 

Darf ich Ihnen Hcrrn X 
vorstellen 7 May 1 /;i- 
trodiii e Mr X ? 

Allcrdings 1 Of course, iw 
deed ! 

Es tut mir leid, / am .sorry. 

Was bedeutet das ? Wlwi 
does that mean ^ 


LESSON 12 


Four Ways of Word Building 


I TS truly remarkable capacity for forming 
derivative and compound words is one of 
the chief characteristics of German. For 
the foreign learner it is at the same time a 
diflicLilty and an encouragement : a difliculty 
because of the large number of irregularities 
which can be mastered only by long experience : 
and an encouragement because of the wide 
vocabulary which rapidly comes within the 
bounds of comprehension. 

When the grammar and the “ Essential ” or 
“ root ” vocabulary are known, and the 
principles of word-formation mastered, the 
meaning of thousands of words can be con- 
jectured with fair certainty, and of many other 
thousands with absolute contidencc. 

Take the compound word 

Lebens versichcrungsgesellscha ft 

Such a word may at first appear somewhat 
terrifying. It need not be so. The first thing 
to appreciate about all such long words is that 
the compound exists only for the eye : when 
spoken it is divided into ^roup.s : and in actual 
conversation it is as easy to utter as its English 
equivalent ; “ Life Insurance Company.” Nor 
is it very dissimilar when we come to analyse it : 


l.EBENS 

-VEK- 

-SICHKR- 

-IJNGS- 

GESELL- 


SCHAFl 


Tins IS ihc pcniiivc cjsc of Das Lcbcn, life. 
An inseparable prefix (.vfe below) meaning 
intensification. 

An adjective meaning sure 
A sulTix (.vt'e* p, 1.147) corresponding to 
English -mg. 

A noun meaning companion, associate 
member. (GE- is an inscpaiabic prefix, 
denoting a union or putting together.) 

A suffix corresponding to the English 
ending -s/iip in such words as friendship, 
etc. 


Clearly these words and particles strung 
together could hardly have any other meaning 
but “ Life Insurance Company.” And so, 
Hamburg-Sudamcrikanische 
Dampfschiftahrtsgcsellschart 
foi ” Hamburg South America Steamship 
Company.” 

The Four Ways of Word Building 

There are, for practical purposes, four ways 
of making new words by deriving and com- 
pounding : 

1 By changing tlie root vowel : DIE FAHRE, the 
ferry, from FA! I REN to travel. 

2. By adding a sullix or ending : KOS I'BAR, costly, 
precious, from KOSl'EN, to cost, and the ending 
-BAR. KOSTBARKEIT, costliness. 

3. By a Prefix : DAS EINKOMMEN, income, from 
KOMMEN, to come, with the prefix EIN-, 
exactly as in English. 

4 By putting together iwo or more quite independent 
w'ords : DAS NEBELHORN, the fog-horn. 

One can see that these principles exist in 
English : 

DIE HOHE, height, from HOCH, high. 

I>IE GLlTE, goodness, from GUT, good. 

DER BISS, bn, bite, from BEISSEN, to bite. 

DAS SCHICKSAL, fate, from SCHICKEN, to send 
DIE FINSTERNIS, darkness, from FINS'l'ER, dark 
and -NIS (-HeJ.v). 

The list of examples could be extended 
indefinitely. The student should now glance 
at the sample group of words springing from 
kommen, given on pp 1 347-48. 

It will be noticed that nouns can be formed 
from adjectives, verbs, etc., and vice versa : 
and that there is, indeed, great liberty in the 
formation of one part of speech from, another, 
or in compounding. 
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Word Budding 


Prefixes Used in Word Building 

All the inseparable prefixes are employed : 
be-, ent- (emp-), er- (ur-), ge-, hinter-, miss-, un-, 
ver-, and zer-. It is not necessary here to cover 
all the shades of meaning which these prefixes 
denote, but the following will give a good idea 
of their scope : 

BE- English be- : to or apply to to ptovide 

with, to (omplele. IJEKLEIOFN, ft> ( lathe , 
BERATEN, to “ ph " with advuv, to 
couns.d ; BEL AC' HEN, to laii^h at ; 
BEDECKEN, to (h'i k oat, a)Ver with. 

ENT- (EMP-) : removal, or deprivinst, also de- 
notes transition, or a change of slate. 
ENTHAUIMEN, nWir/i. m/ ; ENTSCHtlL- 
DIGEN, to remove blame (vSchuld) ftom : 
t'.NT ELAM MEN, to haist into flame 

ER- (UR-) : oat, out from, completion of a 

{ iroccss, also original or prinievul KR- 
:)ENKEN, to think out, evolve , ER- 
EINDEN, to find oat, invent : L)R- 
MENSCH, primeval man ; IJRWALI), 
primeval foicst : UR ALT, r^errc/wf/i amienf, 
ERE( ILLEN, to fulfil ; ERH^lREN, to give 
a heating to , ERRRANKEN, to fall ill ; 
ERBLEICHEN, to gtow pale. 

(jIE- a collective. CFRINNEN, to run togethei. 

to curdle , CfEEOi CiE, the following, 
attendant e. 

MISS- English mis-, denotes laiUirc, something 
wrong, and often, a perversion ■ MISS- 
BRAUC^HEN, to miwse \ MISSBIL- 
DVNC, deformity ; MISSEREOLG, /m/mr 

UN- English un-^ DER UNDANK, thankless- 

ness , DAS UNCiLtK’'k, unhappiness , 
UNGLOCKLICH, unhappv 

VER- English for-, away, negative ; and also an 
intcnsif'ication of an existing state. HLl)- 
HKN, to bloom , VERBIUHEN, to fade ; 
BIETEN, to bid, lommand ; XERBTETEN, 
to forbid , LERNEN, to learn , VER- 
l.¥M>iEN, to unlearn, forget ; VERALTEN, 
to beiome antiquated, grow old , MEN- 
SC'HLICll, ; VLRMENSCHLIC H- 
EN, to humanise. 

HINTER- behind. HINTERLASSEN, ro /e^/ir 6e/i/W, 
bequeath ; HINTP^RGEHEN, to decene. 

WIDER- with-, agatnsr. WIDERSTEHEN, to mlh- 
stand ; WIDERSPRECHEN, to lontradut. 

ZER- asunder, with some violence. ZER- 
GLIEDERN, to dnunembet ; ZERREIS- 
SEN, to tear to pieces ; ZERTRETEN, to 
crush. 

In the same way many thousands of words 
are made with the separable prefixes : auf- 
stehen, to get up ; herkommen, to come hither ; 
zusammenkommen, to come together. And so 
forth. The meaning of words made with 
these separable prefixes is much more easily 
recognized than of those made with the in- 
separable— because the meanings of the separ- 
able prefixes are more fixed and less vague. 

Suffixes Used in Word Building 
A number of suffixes are added to “ root ” 
words to make other words. Of these the 
following are the most important : 


Suffn 

Gender Meanings 

Examples 

KINDEREI, 


(«) abstraci 

childishness 

-El 

b. quality 

BUCIIBINDEREI, 

-1 FIN 

(h) place 

bookbinder v 
BACKEREL bakery 
KINDLEIN, 

Diminu- 

tives 

j tittle child 

-CHEN 

1 MANNCHEN, 

(. rnanik in 

-LING 

M. -ling 

FINDLING, 

foundling 

-NIS 

F. Of N 

FINSIERNIS, 

dark ties ' 

-IN 

F -css 

GOrilN, 

UNG 

F -ing 

St'HULUNG, 

schooling 

-ER 

M. 

BERLINER, 

LONDONER 

♦ HFH 

F. -hood, -head KINDHFIT, 

( hildhood 

♦ KFir 

/‘ -ness, clc 

DANKBARKEIT, 

thankfulness 

^-SCHAFT F -ship, etc 

l< REUNDSCHAFT, 
f/icndship 

UM 

M. or N. -ilom 

kOnictum, 


orm absiract 

nouns kingdom 

Note ilic adjecdval endings ‘ 


LICII 

I'nghsh l> , -like. 

TACiLiril, daily 

IG : 

„ -y 

BLU’IIG, bloody 

-IS( II : 

,, -ish. 

KINDISUH, thi/dish 

-BAR : 

„ -able, -ibic, -ful. ESSBAR, edible 


It should be clearly understood that the above 
statemcni gives only Uie basic and essential 
principles of the German system of word 
building, and not an exhaustive treatment, for 
which a treatise would be required. What is 
given is intended cliicffy as a demonstration of 
the extremely convenient and llcxible methods 
used in the making of vocabulary. But with 
what has been given, and the Essential Vocabu- 
lary in these lessens, the student has a very 
icmarkable instrument at his disposal for reading 
purposes. To guess at the meaning of a word is 
often to court disaster. Yet the percentage ol 
words of which the meaning can be correctly 
worked out, when the above principles are 
known, is considerable. Always go for the 
“ root ” or “ roots ” of a compound word. 
Then take it to pieces and it will generally 
become clear. 

Example of an Essential Word and its 
“ Group " for Reference 
To illu.strate further the very important 
principles slated, some of the derivatives and 
compounds of the “ Essential " verb kommen 
are given below. Again, this is not an ex- 
haustive statement, merely an illustrative one. 
KOMMEN , to tome, KAM. GEKOMMEN. 
Nouns: DAS EINKOMMEN, income , DER NACH 
KOMME, descendant , DIE UNTERKUNE'I , 
shelter , DIE NACHKOMMENSCHAET, off- 
spring, issue ; DAS VORkOMMNIS, event 
occurrence ; DIE ZUVORKOMMKNHEH , 
politeness ; DAS WILLKOMMEN, welcome ; 
DIE ABKUNFT, origin, descent , DIE tlBER- 
EINKUNFT, agreement ; DIE ZUKUNEl , 
future ; DER ZUKOnFTIGE, future husband, 
fianc6 ; DIE ANKUNFT, arrival ; DAS 
HERKOMMEN, tradition. 
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ynhs ANKOMMEN, arrive . BFKOM MEN, come 
by, ohiain ; EN rKOMMEN, escape ; ENT- 
CECJENKOMMEN, meel, ire a I kindly; 
CBEREINKOMIVIEN, agree , LJNIERKOM- 
MEN, (ind shelter, obtain a position , VER- 
KOMMEN, to go to the bad, to the dogs , 
ZLJVORKOMMEN, be beforehand, prevent. 
AJie( rives and Adverbs ■ WILLKOM MEN, wel- 
come , ABKOMiMI.K H, disengaged , HER- 
KOMMLICII, traditional , /UKUNFIIC;, 
luliire. 

Learning a Vocabulary 

You would be well tid vised !o keep a record 
of Similar groups of lelaled words as you pro- 
gress in the language. In your nolebook enter 
new words under the “ root ” oi basic word. 
Belter do it this way than attempt to mastei 
in a casual manner the vocabulary of so rich 
a language as (ierman. 

Frisch hegonnen, ball) gewonnen ! 

Try to trace through a dictionary the “ word 
la mi I ICS ' of binden, geben, steigen, decken 
and other essential verbs. 

Order of VN'ords in a Cicrman Sentence 

The student is advised to be content at Inst to 
torm only sentences of a simple, straightforvvaid 
nature, and to avoid grammatical subtleties. 
Six rules, all of them ol vital importance, must 
be learnt. 

I. Inlmitives and past pai ticiples m compound 
lenses are placed at the end. When tliere is 
both an mrimtive and past participle, the 
mlimlive stands last : 

Ich hiibc einon Aptcl gegesson, / have eaten an 
apple , Ich wiTcIc ilcn Apfel gegesscii liuhcn, 
y shall lune eaten the apple 

II. Dative noun precedes accusative, but 
accufiativc pronoun precedes dative. 

l)iT ViiliT hilt dem Kindc cin Ruch gegchcii, 

I'he (aflu'i Inis f^nrti the iluUI a book Er gah 
ivs ihiri, He it to him 


III. A dative pronoun precedes an accusative 
noun. 

Der Vater gab ihin tin Ruth, The fathet ijr/ir hnn 
a hook 

IV. Adverbs of lime follow' a simple tense or an 
auxiliary, but pronouns precede them. 

Dtr X'atcr hai gcstcni dem Kind tin Ruth 
gtgebtn, The father has g/rc// a hooK to the 
ihild yesterday . Dor \ altr gab ihin gesltm cin 
Ruth, I he father him a hook yesterday 

V. Adverbs are placed m order of Timf, 
Manni K, 1*1 Art . 

Er kam gtsicrn niiidt nach llaiist. He larrie fu/rrie 
tired \ ester da\ 

VI. NIC'HT precedes the word it negatives, 
but follows an accusative, an adverb ol 
TiMt, or a simple verb. 

Uas Kind kanii niL-hl .illes miichtn. The ihihl 
Liinnot do eyer i thirn; , 13iis Kind s:ih dtn N'ater 
liicht, f he (hdd did not sec the father ; Ich 
lial)c das Kind laiige iiichi gtsthtn, J have 
not seen the child for a lorni lime , Ich weiss 
nicht, / do noi kiion. 

fuversion 

For emphasis or variety of style, a woid w hich 
IS not the suhiect may he placed first in a sen- 
tence, and then the subject is placed (tftet the 
simple verb i)r auxiliary. F'or the remainder ol 
the sentence I he rules a heady stated apply ; Zu 
Weinacliteii gab tier Vatcr dem Kinde ein Buch, 
It was at Chit St nuts that the father ffuve the chtld 
a hook. 

Notf. — See page for sentences following 

a relative pronoun ; and page 1344 for sentences 
introduced by conjunctions. 

For some lime -- at alJ tvenis until these lessons ha^e 
been thoroughly assimilated- the student shiuild not 
move outside the above rules : they are sulticient to 
enahle him to compose (|iiitc advanced German. 


LESSON 13 

Word Building, Word Order, and Idioms 


I N the previous Lesson wc examined the four 
ways of word building ; we follow it with 
exercises in word building and on the 
proper order of words. Notes on idioms and 
correspondence are included. 

EXERCISE ON WORD RUB. DING 
1. By Changing the Root Vowel 
Fs war ein schwerer Verlust (verlleren, to fosc), 
h iv£/s a heavy loss. 

Er briiucht Irost (trbsteii, to comfort). 

He needs comfort. 

Das SchloO (schlienen, to lock) war erbrochen. 

The lock wos broken. 

Der Schwamm (sebwimmen, to swim) lieg^ auf der 
W'agc (wiegen, to weigh). 

The sponge lies on the scales. 


Der Dieb nalim die Miichl (tliehen, to escape) libcr das 
Dacb idecken, to cifver). 

The rhief took to flight over the roof. 

Der Entschlull (eiitsclilieneii, to decide) wargefatU. 

The decision was taken 

Er hat cine schbne Sclirifl (schreiben, tt^ write). 

He has a heaunfid handwr itiiiv. 

Die l.age (liegen, to he) des Eliisses (tliehen, to How) nai 
fur eliieii Angrifl' (angrciFen, to attack) giinstig. 

Ihe satiation of the river was favourable to an attack 

2, B> a Prefix 

Die groDen Ertfiider werden durch den Dndank der 
Well nicht entmutigt. 

The great inventors are not discouraged by the thankless 
ness of the world. 
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Word Building 


Dll' MiUerrolffC' lies iTfinders des Zeppelin haben Ciral 
Zeppelin nichl abKehalleii, seine iMitdeekuiigeii /u 
^erfolgeii, 

Uio faiiiiu'\ of the invvmor of //le /.eftprlui did not kvep 
( ount /f'pfH’lin f'lom foUow uig up lii\ df<M‘ovvi it‘\. 

Seine V ersuche vvnrden bcliieht. 

///s i>\pcnnicfils ur/e hiughod at. 

Aher er wiirde nicht iiii(;ediildiR oder niilhniiti|{. 

[fnt he did not heiome impatient oi ill-hiinioin ed. 

Selbsl uls das Liil'tschin' nueli dein ersteii KIuk ^erbraniue, 
^erzweifelte er nicht. 

f'\en when after the fii \l ff'gfu the an ship s\as hntnt he 
did not despoil 

I r bernuhle sieh die Krtindiin^ /iiverbessern. 

He tiled to uripiove on the invention. 

S chile lllicli iilierkHin er alle Widerstande, iiiid iin .lalire 
1906 uberHofi das 1 ultschifT /urn ersten Male die 
Gehaiide von Berlin. 

it hist he (>\eieanie aU opposnion and in 1906 the an ship 
flew foi the fast time ovei the hinfdings of Heifin 

3. K> Adding a Suffix 

Die ^icIitiKsteii W'erke der alfereii deulsclien DicliUinK 
sind 

I fie most impoitani woiks of the oldei (iciinan liteiatine 
h(i\e 

ill Osterreicli iind Bayern iiiederKesclirieben worden. 
I'.s siiid 

heen u/ittenin iiisti la itiuf liaiai la fhe\ ate 

kneuerisehe Kr/.uliUinKcn \om Scliicksal von koni|{en 
iind koniKiiinen, 

inaitiiil tides of the fate of kings and ijiieens^ 

von leidenschaf’tlicher I .iebe iind breunilsclv.ilt, 

iff passionate lose and fiiendship 

Der field eiiies (iediehles is( Sie^lried, dessen I.eben 
I he heto of one such poem i.s Sngfiied, sehose life 

uin der Kiiidheit bis /iini Tod cT/;aliil wird. I'> ist dei 
Besif/.er 

IS told horn ihildhood to death He is tin ownet 

kosIbariT WafTeii. Diese Wallen sind von einem 
seltsunu'ii 

of lostly weapons I'hese neapons aie siin oiinded b\ 

(jelieiinnis iimueben. Sie brin^en UiiKluck, nnd nach 
vielen 

If stiangi' mi stei v. I hi i hung luni link, and aftei mam 
liluliKen Kaniplen versinken sie im Rhein. 
hloodi battles they disappeai in the Rhine 

I \bUC ISK ON ORDKR OF WORDS 
Der siille Brei (Ihe sweet pie) 

(I roni the Grimm Brolhcrs* Folk-lore C'olleclioii) 

I s war einnial ein annes, I'romines Madclieii. 

Ome upon a tune theie was a poor, good go L 
Fs leble allein mit seiner Mutler, und sie liatlen nichts 
/u essen. 

She hied alone with hei inothei , and they had nothing 
to eat 

Da ^ing das Kind in den Wald. 

So the < hiid went into the woods. 

Dorf traf es cine alte Frau, die seine Sorgen sclion 
wufUe. 

I heir she met ati old woman, who knew ahottt then 
ti oiibles. 

Sie gab ihm ein Fopfcheii, zu dein es sageii sollte : 

She gave het a little pot, to which she should sav . 
TOpfehen koche ! " Dann kochte es gulen sufleii 
Brei, und wenn es sagte : 

" Cook, little pot /” Then it cooked .some good .sweet 
pie, and w hen .she .said : 

Tbprehen stebe ! " dann kochte es nicht mehr. 

“ Stand , still, little pot ^ ” then it did not cook am more 
Das Madchen brachte den Topf seiner Mutter, und sie 
alien siiOen Brel, so oft sie wollten. 

The girl brought the pot to her mothet , and they ate sw eet 
pie as often as they wanted to. 


Fiiimal war das , Madchen ausgegangen, da sprach die 
Mutter : 

Ome the giil had gone on/, so the mother soul : 
Tbpfcheii koche ! ' Fs kochte, und sie all. 

<\nik, little pot It cookeil, and she ate. 

Dann wollfe sie, da II das Tbprehen nieht welter kochen 
sollte, aher sie wullle das Wort iiiclil. 

Then she wanted the pot not to go on looking, bat she 
did not know' the woid. 

Deshalb kochte es fort, und der Brei stieg liher den Rand 

'Iheiefoie it w'enf on looking, ami the pie lose be}oml the 
edge 

und kochte iinmer weiter, fiillle die Kiiehe nnd das Mans 
und das 

and went on cooking, filled (he kifi hen and the house ami 
the 

/weite lluuse und dann die Strallc, als wollle es die gauze 
Welt sail machen 

neM house and then the stieet, as if it wanted to satisfi 
the w'hole wen Id 

Ms das Kind endlieh naeh llaiise kam, sugte es niir : 
M hen at last the ihild i ame home, she said onh . 

■ Ibpfchcn slehe ! ” Da kochte es nichl mehr. 

Stand still, liille pot !" then il lookeil im nioie. 

Aher wer wieder in die Stadt gehen wollte, niiillle seirien 
Weg dnrch den Brei dnrehessen. 

Hut anvone who warned to go into the tmiii hail to eat 
his lu/r through the pie 

SOMK LlSRFLJl. IDIOMS 
An idiom is an expresMoii pcculiai lo a laniujagc 
J'licrc arc many idioms in German, and iliey must be 
leaint by cxpeiience or from one of the many collections 
lo be had. The following arc ol fictiucnl otcurrcncc, 
and should be knovvn 

Sie haben reclit (iinrecbl). ) on a/e light {wiong). 

Mir ist lieill (kail). / am hot (t old) 

Ich babe Durst (Hunger). / am fini.siv ihungi)). 

Bitle (in reply (o hsiiise Don't mention it. 
me. Pea don me ) 

Wir haben es eilig. HV me in a him \ . 

Was heissl das ? W hat does that mean ' 

Was isl los ? Whaf'.s the mattei ' 

Beeileii Sie sieh ! Hnny up 

fell bedaure sehr. Tm \ei i son i'. 

Ich giuube ja. / believe so 

Fs paille uns sehr gut. // suited ns vei v well 

Was haben Sie ? H'hat is the matiei with 

you ^ 

Datike sehr. /'hank you vei v much, 

W'le sagi man dus aiif How do vou say then in 
dciitsch ? (leiman * 

“ Gutcii Fag, Herr Schiiiitl.” - “ Cuten Morgen, 
gnadige Frau. W ie gehts ? ” 

(lood-ilay. Mi Si limit i" (jood monting, madam 
Ho n' ai e \ on * " 

Danke, gut : wie gehl es lliiien ? W'ii* gehl es Ihrer 
Frau ? ” 

“ Thank you, rr/ r well ' How me )uii * How' is youi 
wife " 

“ Sie ist im Krankenhaus. Leider ! Nairn ? Was 
ist los ? ” 

"’She IS in hospiiaf. Unfoi tunatid] " )i'hni on 
caith's the mattei ” 

** Sie war ein paur Tagc im Rett. Aher jet/1 darf .sie 
dann und wann aurslehcn." 

She was' in bed foi a few davs. But now .she r\ allosved 
to be up fiom time to time ” 

CORRESFONDENCF 

The dale is written thus • Den 3. Juni 1955, Den 25. 
Dez. 1955. "ird June 1955, 25/// Dei. 1955. 

A formal opening Sehr geehrtcr Herr ! Dear Sa. 

A moderately formal opening : Sehr geehrtcr Herr 
Schmidt. Sehr geehrte gnadige Frau, Dem Madam, etc 
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A familiar opening . Mein lieber X. 

A business-like ending . llocliachtiingsvoU. 

A formal one ' Mit vnr/iiglicliLT llochachtunK. 

A moderately familiar ending . Ihr crtH'bener 
or Ihr . . . 

Wuh best wislte\ : Mit bestem Gruss. 

With kind rvtiards ‘ Mil freunJlichen Grussen, 

Address envelopes thus • 

Herni (Fraii, Friiuleiii), A. B. (^, 
liirlin, W.IO. 

Grillparrer Str. 32. 


Example 

Berlin, den 2. August 1955. 
Sehr geehrtes Frdulein Schmitt, 

Deal Miss Smith, 

Ich hbre von Hirer Sch wester, dafi 

/ hear from your sister that 

Sle in Berlin sind und wiirde Sie gern sehen. Wiirden Sie 
you ate in Berlin and I would like to see you. Would you 
die Giite haben, mir xu sagen, ob ich Sic am Sonntag 
abend 

he so kind as to tell me whether I can expect you on 
Sunday 

um 8 LJhr erwarten kaiin. 

rveninfi at S o'l lock 

Mit besten Griillcn^ 
kind regards 
Ibre 

Yom s 

M. K. 


LESSON 14 

Extracts to Illustrate the Use and Scope of the 
Vocabulary and Grammar 


A 1am- iROM rur Folk-iori Coi.lk iion of thi- 
Broihirs Grimm 
Dcr Wolf und der Menseb 
The Wolf and the Man 

Der Fuchs erzahite einmal dem Wolf von der 

The fox once told the wolf about the 

Starke dcs Menscheii, kein Tier kbiinlc ihm 

stiengfh of man. (how) no anmml (ould 

widerstehen, und sic mul!llcn List gebruiichen, 

stand up against him, und (that) they must use cunning 

um sich vor ihni zu erhalten. Da antwortete 

to suppoit themselves with him about. Then answeied 

dcr Wolf : ** Wenn ich nur einmal cinen 

the wolf : “ If I could only get to see a 

Menschen zu sehen bekame* ich wolltc doch aul 

man, I would fly at him 

ihn losgeheoto’' Dazu kann ich dir helfen,*’ 

all the same." “ In that / can help you," 

sprach dcr Fuchs, komm nur morgen friili 

said the fo.\, “ fUst come to me to-morrow eailv, 

zu mir, so will ich dir eiiicn zeigen.” Der 

and I will show you one." The 

Wolf stclltc sich friih/eitig cin, und dcr Fuchs 

wolf presented himself early, and the fox 

brachtc ihn hinaiis auf den Weg, den der Jager 

hi ought him out on the road whuh the hunter 

alle Tage ging. Zuerst kain ein alter abgedankter 

daily walked. First lanie an old discharged 

Soldat. ** 1st das ein Mensch ? frngtc dei 

soldier. “ Is that a man ? " asked the 

Wolf. Ncin,'* antwortete dcr Fuchs, ** das 

wolf. “ No," answered the fox, " that has 

ist ciner gewesen.” Danacli kam Cin klciner 

been one." After that lame a small 

Knalie, dcr /ur Schule wollte. ** 1st das ein 

boy on the hy/e to sihool. “ h that a 

Mensch ? ’* “ Nein, das will erst eincr werden.” 

man ? " ‘‘ No, that will duly become one" 

Kndllcb kam der Jager, die Doppeltlinte auf dem 
At lait came the hunter, with double-barrelled gun on his 
Kdckcn und den llirschrdnger an der Scite. 
back and hunting-kntfe by hts side. 

Sprach der Fuchs zuni Wolf ; Slehst du, 

Said the foA to the wolf : “ See, 

dort kommt cin Mensch, auf den muOt du 

there comes a man, at whom vou must 


lusgehen, ich aber will mich fort in meine 

//i , but / will make off to my 

Holile machen.*’ Der Wolf gfng nun auf den 

lair." The wolf now went for the 

Menschen los, dcr .lager, als er ihn erblicktc, 

man, {hut) the hunter, when he sow him, 

sprach : Es ist schude, daft ich keinc Kugel 

said " It is a pity that I have not loaded 

gcladen babe,” legtc an und schoD dem Wolf 

with ball," took aim and bred the small-shot at the wolf's 

das Scbrol ins Gesicht. Der Wolf verzog dus 

face. The ssolf twisted his 

Gesicht gewaltig, doch liell cr sich nicht 

face violently, though he did nor allow himself 

schrcckcn und ging vorwurts : da gab ihm dcr 

to he afraid and went ahead ’ then the 

Jager die zweite Ladung. Dcr Wolf verbiss 

hunter gave him the second iharge. The wolf suppressed 

den Sciimerz und riickte dem Jiiger zu Leibe : 

the pain and closed up on the hunter 

da zog dieser scinen blanken Hirschrangcr und 

whereupon the latter drew his bright hunting-knife and 

gab ihiii links und rcchts ein paar Ilielic, dal) 

gave him a few cuts to left and right, so that, 

er, liber und iiber blutcnd, mit GeheuI zu dem 

bleeding all over , he ran howling back to 

huchs zurucklief. ** Nun, Bruder Wolf," sprach 

the fox. " Now, brother wolf," said 

der Fuchs, wie bist du mit dem Menschen 

the fox, “ how did you deal with the man ^ " 

fertig geworden ? ” ** Ach,” antwortete der 

“ Oh," answered- the 

Woll, ** so hab' ich mir die Starke des Menschen 
wolf, “ I hadn't imagined the strength of man 
iiicht vorgcstellt, erst nahm cr einen Stock 
to be such : first he took a stick 
von der Schultcr und blies hinein, da Hog mir 
from his shoulder and blew into it, whereupon 
etwas ins Gesicht, das hat mich ganz entsetzlich 
something flew into mv face that tickled me 
ekitzclt ; danach pustele er noch einmal in 
ornbly . after which he blew once again into 
den Stock, da zog mir's um die Nase, wie Blitz 
the stick, and something flew round my nose like lightning 
und Hagelwetter, und wie ich ganz nab wai, 
find hail and as / was quite near 
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dA zog er eine blanke RIppe bus dem Leib, 

he drew a bright rib from lu\ body, 

damit hat cr so nuf micb losgcschlagcn, daH 

with which he so attacked me that 

ich boinah tot wdre liegen gcblieben.” ** Siehst dii,*' 

/ was nearly left for dead." " See" 

Nprach der Fuchs, ** was du fur ein Prahihans 
said the fox, “ what sort of a hraggatt vou 
hist, du wirfst das Bell so wcit, dal) du's 
are : you fling the halt het so jar that you 
nicbl wiedcr holen kannsl.” 
ain't fetch it hack." 

CoNvrRSAnoNS 

Der Bahnhof (The Railway Station) 

Tragcr Trager, mein Herr ? 

Poricr : Porter, sn ^ 

Herr Jederrnann ' Ja. Ich nibchte den Zug nacli Berlin 
errcichen. Wieviel Zelt habc ich ? 

Mr Anyman ; Yes. I should like to get the tram to 
Berlin. How much time have I * 
ft tiger ’ Zehn Minulen. Der Zug fiihrt jetzl in den 
Bahnhnf ein. Haben Sie Ihrc Fahrkarte ? 

Poricr ; Ten minutes. Ihe train' \ coming into the 
Marion now. Have you got your tuket ^ 

Hen J. : NeJn. Wo ist der Fahrkarten-Schalfer ? 

Ml. A. No. Where i\ the tit ket-oflu e 
Trager ■ Gerade dort driihen. F'ahren Sie ersler oder 
driller ? 

Porter Straight over theie. Are you going Fust or 
Thud ? 

Hen J Driller. 

Mr A. Thud 

Tragcr : Das isl aiif dcr aiideren Seile. 

Porter That is on the other side. 

Hen J. Gut. Nehinen Sie mcine Sachen /.um Zug. 
Ich trefle Sic dorl. Nchinen Sic cinen Fcnsterplat/ 
in eincm Kauchcrwageii moglichsl nach vorwiirts. 
Ml. A. ; Right. Take my things to the tiain. I'll .see 
you there. Get me a Mindow-seat in a \niokmg~ 
((image — if possible, faang the engine 
Tiager • Jawohl, mein Herr. Der Zug ist auf dem 
drirten Balinsleig. 

I^irlcr . Yerv good, \ii . The tram is on nunibei 3 
plat for m. 

Herr J (/,u dem Mann am Fahrkarten-Schaltcr) Fine 
Karte driller Klassc narh Berlin, bilte. 

Mr. A. do man at the tickci-ofTice) : A third daw 
tuket to Berlin, please. 

Mann um Schuller , Einfach oder Hin- und Riickfahrl 7 
Man at the ticket-office • Single or return '* 

Hen- J, 1st die KUckfahrkarte billigcr ? 

Mr. A. Is the return tuket cheaper 
Mann : Am billigsten ist cine Wochcnend-Kartc. Aber 
Sie raiissen dann spiitestens mit dem letzten Zug am 
Dieiistag abend zuriick-kommen. 

Man ; The cheapest is a week-end tuket. But you hare 
to conic hack not later than the last tram on Tuesdav 
night. 

Herr J. : Gut, geben Sie rair cine Wochenend-Kartc. 
Wieviel kostet sie ? 

Mr. A. : All right, give me a week-end ticket. How 
much IS it ? 

Mann : Zwel und zwanzig Mark fiinfzig. 

Man : Twcnty~two marks, fifty (pfennige). 

Herr J. : Hier ist das Geld. 

Mr. A. ; Here is the money. 

Mann : Sind das Ihre Handsetiuhe ? 

Man : Are tlie.se your gloves ? 

Herr J. : ,Ta — meine neuen Handschuhe. Wic dumm ! 
Das war sehr nett von Ihncn. 

Mr. A. : Fe.v, — my new gloves. How foolish ! That 
was very kind of you. 

Herr J, (Gcht zum Zug) : Sic sind mein Trager, nichl 
wahr 7 

Mr. A. (goes lo train) : You're my porter, aren't you ? 


Trager . .lawohl, mein Herr. Ich hiibe Ihren Platz 
hier, und allc.s isl drin. Ihr KofTcr isl untcr der Bank, 
und dns Paket isl da oben. 

Porter )'e\, so I've got voiir scat here, and every- 
thing's m safely. Your hag is under the sear, and the 
pare el is up thei e. 

Hen J. . Cut. Hier (gift ihm Geld). 

Mr. A. ■ Good. Heie you are (gives him money). 

Tnigei . Danke sehr, mein Herr. 

Porter Thank you yery much, so. 

Herr J. Kami man im Zugc zu essen hekommen 7 

Mr. A. : h it possible to get a meal on the train ^ 

Trager ’ .la, der Mann an der Tiir wird Ilmen cine Karte 
geben. Aber cr kommi sparer. 

Porter ‘ }V.>, the man h\ the door will give you a ticket. 
But he'll he coming louiid later. 

Herr J • Dann werdeti wir seben, wenn er komnit. 
(Setzt sich) Darf ich dns Fensler zumachen ? Es ziehl. 

Mr. A. Then I'll see about it when he comes (Takes 
his scat ) May / haye the window shut ? Theie' s 
a di aught. 

Fine Frau grgeniilter Oh, bille nicbl. (Atmel den 
Rauch in tiefcii Ziigeii ein.) Die Zeilungcii sagen, 
l.ul'l hiill F^kaltungeii fern. 

A Woman Opposite • Oh, please don't. (Taking in 
deep breaths of smoke) Ihe papers s^n that air 
keeps away ccdcF. 

Hen J. Was fur cine merkwiirdige Idee. 

Mr. A What a sinmgi' idea ! 

Das Hotel {The Hotel) 

Hotel Par tier Haben Sic ein Zimmer bcslellt, mein 
Herr 7 

Hotel Poricr Have vou booked a room, sir 

Hen Jedermann • Ncin. Legen Sic* mcine Sachen hier 
hill ; ich gche ziim Biiro. (Zu der Frau im Hiiro) : 
Haben .Sie ein Ein/el/immer 7 

Mr. Anyman No. Put m\ things dow'it here while I 
go to the offke. (To woman at office) Haye you 
a room for one 

Frau im Biiro WIr sind sehr voll dicse Wochc. Ich 
habc jclzl itberhaiipl keine kleiiien Zimmer. Wic 
lange bleiben Sic 7 

Woman at Olllcc We're very full up this week / 
have no small rooms at all at present. How long are 
you going to be here 

Hen J . Wnhrschcinlich zwei Woehen. 

Mr. A. ■ Probably for two weeks. 

Frau . Ich gebe Ihncn ein Zimmer mit zwei Bettcn bis 
Moiitag, und spdtcr kbiinen wir Ihnen ein kleincs 
Ziminer geben. Sind Sic damil cinvcrslandcn ? 

Woman ■ I'll let vow have a room with two beds until 
M()nda\, and after that we shall he able to give yon 
a smiitl room. Will that he all right 

Herr J. . Ich bin sehr gegen um/.iehen, wenn es sich 
irgend vermeiden la Hi. Jeh wolltc nach dcr Reisc 
alles aus ineinen KolTcni au.spackon. Haben Sic 
keincii aiideren Vorschlug 7 

Mr. A. . I'm very much agam.st moving if there's any 
possible M'oy out of It. I was hoping to get eveiyihmg 
out of rny bo.xes after the jour tie v. Have you no 
other suggestion to make .* 

Fiau • Ncin, das ist das beste, was ich tun kaiiii. Alle 
andcred Hotels sind cbenso besetzt. 

Woman ■ No, that's the best / am able lo do. Every 
other hotel is full up m the .same w'ay. 

Hen J. . Nu, dann inus.s ich nehmen, was da ist. Ist 
das Zimmer ruing 7 Das isl die Hauptsache. 

Mr. A. : Well, FlT have to take what there is. Is this 
room itiuet That's the great thing. 

Frau Ja, sehr rubig ; cs gcht nach liinten. Das 
andcrc auch. Wirklich, es sind die ruhigsten Zimmer 
im Hold. 

Woman : Yes, very quiet ; it's at the hack. So is the 
other one. In fact, they're the quietest rooms in the 
hotel. 

Herr J. ' Hat es ein Badezinuner ? 

Mr. A. : Has it got a bathrocmi ? 
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Iran Daft Zimmer, das Sic heute bekommcii, hat eins. 
Das kleincrc hat kcliis, aber cs ist iiur einc. Tiir 
t'litfernt vom allKcmeiiien Dadc/.immer. Und alle 
ZimimT im Hotel haben Telefon. 

Woman ■ The tount iniit to-cUn has. 'The 

smallei one hasn't, hut //'t only one door from rhepnhlie 
haihniom. And all the looms in the hotel have 
telephones. 

Hen J. : Cut. Und der Preis ? 

Mr, A ■ (lood. And the pri( e ^ 

liati ' Das Zlinmer iiiit Bad kostet zelin Mark. Das 
aiidere kustet sieben Murk. 

Woman ■ I'he Ktoni with the bathroom is ten murks. 
1 he othcf will he seven maiks. 


Herr J. ; Das ist ohne IVIuhlzeilen 7 
Mr. A. ■ That's without any meals 
hraii Ja. Mahlzeitcn sind extra. 

Woman Yes. Meals are extra. 

Herr J. : Gill, ich nehmc das Zimmer. 

Mr. A. ’ All right. Til take the room 
Frau : Wollen Sie bitte Ihrcn Namen in das Buch 
sehreiben ? 

Woman . V^'ill you put sour name in the hook, please ^ 
Heir J. Gewiil. 

Mr. A. ’ Certainly. 

Fran ' Das Zimmer is! im zweiten Stock, nahe am 
bahrstubl. Der Porlier wird Sie hinaunahren. 

Woman The room is on the seiond float near the lift 
The poi tei will take you up. 


I.FSSON 15 

General Reading 


I N this extract from 11 . G. Wells’s book The 
Shape Ilf J'hiny.s lo Came, the original text 
has been pul into Basic English. The 
passage IS entitled “ The Future of Basic 
[inglish " (Die ZukunI't von “ Basic-Englisch 

One unlooked-fo! development of the hundred veai s 
between 

(fUii/ unerwarlei nur die F ntwickluii^, die dus so^^eiiaiiiile 
Busic-KuKlisch '* 

2000 and 2100 hv/n the wa\ in whuh ffasu I nglish 
heiume in that 

ill den hunderl Jaliren / wisclien 2000 und 2100 ^enomnien 
hat : naiiilicli dab es 

shaft tune the lommon lomtuage (oi use between nations 
iiml the 

in so kiirrer Zeil /ur {'emeinsanien lIiii^unKS-spracbe 
/ivisclien den Nationen 

expansion at an esen gieatei late as the ouuorne of 
this, and 

wiirde, und dab inlolKedcssen und naeli lielerlei 
AnderuiiKen die 

aftet If had been i hanged in a numbei of moi.n — of 
f.nyjish itself. 

eiiuliselie Spraclie selbsl sich nodi schneller ausbreiiele 

The Fngtish used by nitist of us to-dav in talking and 
Das Kn^Iksdi, das die meisten \on ijns heule sprechen 
w/iting IS a very diffeient tongue ft urn the Lnglish of 
Shak e sprat e, 

und sehreiben, ist \oii deni PnKlisch Shukespeares, 
Addisons, Bunyuiis und Shuns 

Addison, Hun van, ot Shaw ft has got awa\ ftorn the 
ias t s fgn s of 

sehr verschteden Ks hut die let /.ten. 

such old and lomplex foints as a “ subiuiu tne mood ' . 
the fm m of a 

Ueste alter, schwieriKi'r Foriiien, wie den Konjunktis. 
aligenorfeii : 

wonl on papei has beiorne irul\ lepresentative ot its 
sound . everv- 

da.s Keschriebcnc Wort entsprichl nirklich seiiiem Klanu : 
jeder sprichl 

one gives the same sound to the same wo/d . a nutnhei 
of words and 

den gleichen Laut gleieh ; eine Anzahl von Worten und 
WortRruppen 

w'Oid~group.s have been taken ovei from other languages. 
No attempt 

ist aus anderen Sprachen iibernommen nordeii. Es 
n urde nicht der Versuch 

made at foning it upon othei nations as the one 
language of the 

Rcmacht, EiiRllsch /naiiRsweise zur Wcltsprache 


Laith In its natuial fm m it u’erv better fm the /niipo'e 
in a 

/u machen. Jii seiner nutiirlicheii borin war cs in 

fiunibei of than the ihief languages in i ompetition 

with It, 

vieler llinsichl fur diesen Zweek besser ReeiRnet als die 

.^Spanish, French, Russian, iietman, and Italian It was 
simple! 

Sprachen, mil denen es haiiplsachiieh im Wettbenerb 
stand, wie spnniseh, fran/osiseh, 

more delicate, mote elastic, and even at ihaf time /time 
Widely 

riissisch, deiilseh und iliilienisch. bs war einrucher, 
feiner, dehnbarer 

used, hut It was ceitainfy the dewlopment of Hush 
F ughsh which 

und schon danials weiter verbreitet ; ilennoch war es 
sicherlich erst die 

in the end gave it the position it now has. 

EntwieklunR des Basic-b'nglish,’' die ilim schlieniich 
die Stellung verschaHte, die es heule ciniiiinnit. 

basic Fjiglish was the invention of a man sshose c/nn k and 

" Basic- Eiigliseh " war die Erfindiing eines Mamies, 
dessen rascher uiid 

fertile mind was trained at Camhndge in Tnglund. Tins 
C. A. Ogden, 

scluiprerischer Verstand .seine AushildiiiiR in Cambridge 
in England erhalteii 

(1H89-1‘^90), living long and wunkiiig head, gave all his 
time to 

hatte. Dieser C. K. Ogden (1889-19^.10), der king lehte 
und hart arbeitete, 

the ipie.stion of getting a sirnplei t elation betw een 
language and 

verwendete seim* gauze Zeil daraiif, eine einfaehere 
Be/,iehuiig zwischen 

thought, and specially to the working-mu of tins one 
.system. It 

Sprache und Gedanke herzustcllen, uml vor ullem darauf, 
sein System aus- 

is an interesting fin t that he was bvuig at the same tunc as 

/iiurbeitcn. Es ist interessaiit, da It er /ur gleichen Zeit 
lehte wie James 

James Joyce (1882- 1941) who, unlike Ogden, kyo 
responsible foi more 

Joyce (1882-1941), der, im gegcnsat/ m Ogden, auf 

lomple.x fmnis and greater powers of suggestion. In 
the end, his 

grbOeren Spruchreichlum und grbRere AusdruekskrafI 
hinarhcitele. SchlleH- 

I voders who became less in nuinbei every yeai , were 
unable to gel 

lieh konnten seine Eescr, die von Jahr /u Jahr weniger 
wurden, seine ver- 
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at him at all throuph his knotted and tw nted i>u)a\ uhnh 
hecunie 

wickeltc untl KCMvundcne Prusii, dii' dem siniilosi'n 
Gi'spnich cinfs Verrmk- 

\ety like the fooltdi talk of a man who is off his head 
fie did, 

ten iiTimer ahnlklier nurde, liherhaupt iiielii mehr 
verstehen. Kr bruehtc 

however, yet al)out tuenti-five new woids into the 
lauyitaye which 

aber e(wa 25 iiuiie Worle in die Sprache, die siucli houle 
noch 

nn' still III use. Oyden, aftei woikim: hind foi a fony 
time in 

t^ebraueht vierdeii. Ogden, der laiige Zeil eilrig in der 
enlgegeiigesel /ten 

the opposite dneitioii, came tfuouyh with an I nylish of 
S50 sioids 

Kiehtiing gearbellet lialte. kani mil eineiii I<!iigliseh >oii 
850 \\ Often 

and five ot st\ ndes foi then opciatnni whnh would maki 
It 

niul runt’ odor seelis Kegein /ii ilirer \n\vendiiiig aiis : 
das erinoglichle 

po'^sih/e tin am pei son horn anothei < oiinfi \ who had 

a I ( Oil I 

jedeni Auslander, dei ein aulnahmelaliiges Gedachtnis 
lialte, 

menunv to yet to the point of talk my ami wtuine i/niti 
yooif 

so neil /II knninien, dab er in /nei Ins drei VVoclieii 

I nylisfi in fwii oi time weeks (lene/aih it was haidei 
lo yel 

gan/ gutes Kiigliseh spreehen oder sebreibeii konnie Iiii 
allgeineineii 

Lnehshnnm to keep to the wo/ds ami foi ms t>f the Basn 
selei tion 

v\ar es sehvserer, Giiglander d.i/,ii /u hringen, siUi inner 
lialh der orte iiiul 

ihati til yive out sale (eiiiiieis a knowledye of the complete 
kinyiiaye 

1 ormen der Basic-Aiisnalil /u lialten, ah aijOenstehenden 
l.erneiulen eiiie \ollslaiidige keiintiiis der Spraelie /ii 
lermitleln. 

h was a real hei of laneiiayes, Undidph Bos fe ( 1910 - 
who fast 

I'm Spruchlehrei , Kiidolpli Ilo>le (1910-1959) hat /iiersl 
ein 

pm foi waid a s\ stem h\ whuh pei smis iisiny Lnylish as 
then naiiaal 

S>sleni \orgelegt. mil dem Personen, die raiglisch ah 
Mutler- 

lanynaye miylii he tiained ti> keep inside the fiasn limits 
when in i essai r 

sprache sprachen, so ausgebildel iverden kumiteii, dal) 
sie sicb, wenii nolig, innerlialt der (I'ren/en des “ Basic " 
hieilen. 

Basil was taken up in a most snipnsiny war alter tin 

Nuch der ersten Kunlerenz von Basra nurde die Beschar 
tiguiig nifl 

fust Confet enc e at Bast a It ur/s made the fanynaye for 
all 

Basle in gan/, erstuimlicher Weise mirgenoiiimeii. Es 
wiirde von der Lull- imd See- 

publii and government purposes in eveir eounfrv h\ the 
An and 

kontrolle /iir Sprache fiir allc ofl'cntlichcn imd Ktaatlicheii 
/.weckc ill 

Sea Control, and hr 2020 almost eseryone was able to 
make use 

alien Liindern gemacht, und im .lahre 2020 koimte last 
jedermann Basie- 

of Basic fot talking and writiny. 

Knglisch " spreehen und sclirelbeii. 

It IS from the starting-point of Basn Engtidi, worked 

AusBehend von Dasic-Englisch,” aufgebaul auf einem 
System. 


with a swtem in which the fco ni of a woiJ on papei 
representative 

in dem das gesehrieheiie ^^'o^l 

of Its sound, that the language useif hv us tonfciv has come 

seiiiciii klaiig geiiaii eiitspriclU, hat sicb die Sprache, die 
vvir jel/l 

into existence, chteffi hs put i mg funk. In s/iiw ifemtes, 
the 

spreehen, eiilnickelt. haiipisaelilich, imiem nir naeh und 
naehe die 

\eibs' and special uses (loni ihe mother lonyue. and 
h\ taking 

“ \ erben ” und die Spe/ialaiistJi ueke aus der .Mutter- 
spraehe nieder 

ovei Winds and wen d-yi mips funn orhei languages 
'Io-da\ our 

eiiigefiigt und W'orte und W oi ignippeii anderer Sprachen 
hiiieiiigenommeii ha ben 

hmguage has afmosi 2, 000, 000 wonts m it It i\ m fact a 

Ileiile eiitball uiisere Spraelie Tasl 2.000.000 Worle. 
I'S ist eigeiitlicli cine 

fanguayc foimed fioni oiliei lanyuages, with toots, 
SMuds, and 

Spraelie, die aus andereii Sprachen geliildel ist, mil 
Spracluviir/eln, W orteii 

spci nil uses taken fiom the tongues of all nations. 
A Wang 

und Aiisdruekeii aus den Zuiigeii aller Natioiieii. Vor 
kur/ein bat k. Wang 

made It dear m a pupir a shot f time funk that differt nt 
w'ot d 

ill einem Aufsal/. klar geniacbl, dal) versebiedene 
(*riippen von Pcrsoiien 

selections cue still nuule b\ diffeient gioiips of pen sons 
On 

noch irnnier eiiie versebiedene Worlaiisnalil tiellen 
Bei del Be 

looking at the wink of pieseni-ilcn wiiteis (>/ Italian 
hliiod, 

traeblimg der Werke lieiiliger Scbril’tsleller italieniseben 
Billies, 

whose names n ert taken h\ ihamc it was seen that 
tfnne was a 

deren Naineii /uraliig gegrilfen iMirden, koimte man 
seben, daO eine 

marked rendem » to make use id wonls with I.ntin roats, 
m 

ausgesproebene Neigiing bestaiid, Worle mil lateinischen 
Wiir/eln /u ge- 

companson with twenn fast ^siufic wiiieis who gi\e 
spec lal 

braueben, viabreiid /nan/ig osiasialisebe Sehrillsieller 
besonderes Ci’euicbl 

weight to Chinese ami -Inunnun But ihe\ all make 
iheniselves 

auf cbinesisebe und amerikanisebe Worle legeii. Abci 
.sie alle 

cleat to one another, and the same cut, the same lentmng, 
and 

mactien sicb einander icrslandlich und die gleiehe Kurist 
die gleiehe 

the same outlook m sc tern r arc common to them all, 

Bildung und der gleiehe Staiulpunkl in der W'issenschart 
Ist alien eigen. 

EXTRAC T I ROM EINSIEJN S 
AV.LJ7/I n I' 

With ucknowletlgcmcnl to the author and his 
publishers {Ubet die spe:ielle und al/yernctne 
Relativitdtsilieor ic Von Albert I instciii. Samm- 
luiig Vieweg). I iighsh edition ■ liTLATH ITY 
The Special and (iencnal Theory. Bv Albert Einstein 
Aulhonsed translation (fiom which the f nglish 
version below is taken) by Dr K W Lawson 
published by Methuen and Co Ltd., 1920 

Spe/ielles und allgemeiiies Special and General T heory 
Rclativitatsprinzip. of Relativity. 

Nuchdem sicb die Ein Since the introduction ol 

fiihrung dcs spe/icllen Rela- the special principle of 

tlv]tUtSDrin/.ips bewalirl hat rclaiivitv has been lustiOed 
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muss es jcd<*m nach Vcrall- every inlelleet which slnvcs 
gemcincriinR strebenden after gcncrali/aiion must 
G e i s t e v e r I c k v n d fed the temptation to ven- 
erschrinen, den Schritt zuin lure the step towards the 
allKcmeincn RelHtivitHr*i- general principle of rcla- 
prinzlp zu wagen. Abcr tivity, Hut a simple and 
cine cinfachc, scheinbar apparently quite rdiable 
ganz ziiverliissige Bdrach- consideration seems to sug- 
rung lasst cinen snlebcn gest that, for the present 
Versiich ziinachst aussicht- at any rate, there is little 
sios erscheinen. hope of success in such an 

attempt 

Dcr l^'scr denke sicb in Let us imagine ourselves 
den schoii so oft betrach- transferred to out old 
teten, glcichfbrmig fahren- friend the railway carriage, 
den Eiseiibabnwagcn ver- which is travelling at a 
seUt. Solaiige der Wagen uniform rale. As long as 
gleichrdmiig fdhrt, ist fiir it is moving uniformly, 
den Insasseii nirhts vom the occupant of the carnage 
Fahreii des Wagens zu is not sensible of its motion, 
merkeii. Daher kommt es and it is for this reason 
aiicli, dass der Insasse den that he can unreluctantly 
Tatbestand ohne iniieres interpret the facts of the 
Widerstreben dahin deulen case us indicating that the 
kann, dass der Wagen riihc, carnage is at rest, but the 
der Balindamrn abcr liewcgt embankment in motion, 
sei. Diese Interpretation Moreover, according to the 
ist ubrigens nach dem special principle of rela- 
spezicllcn Rclutivitals- iivity, this interpretation is 
prill/ip auch physikalisch quite jjbtilied also from u 
ganz herecbligt. physical point of view 

Wird nun aber die Be- If the motion of the 
wegung des Wagens etwii carriage is now changed 
dadurch in cine ungleich- into a non-uniform motion, 
rbrmige verwandelt, dass as for instance by a 
der Wagen kriiftig ge- powerful application of 
brcnist wird, so erhiilt dcr the brakes, then ihc occu- 
Insusse einen entsprechend pant of the carnage e\- 


kraftigen Ruck nach vorne, pericnces u correspond- 
Dic bcschleunigte Bewegu ig ingly powerful jerk for- 
des W^agens aussert sich in wards. The retarded mo- 
dem mechanischen Ver- tion is manifested in the 
halten der kbrper rclativ mechanical behaviour of 
zu ilim ; das mechanische bo.lics relative to the per- 
Vcrhalten ist ein andercs als son in the railway carriage, 
im vorhin bctrachteten The mechanical behaviour 
Falle, uiid es erscheint is dilTorcnt from thc.t of 
deshalb ausgeschlossen zu the case previously con- 
sein, dass rclativ zum un- sidered, and for this reason 
uleichformig bewegten it would appear to be im- 
Wagen die gleichen meehan- possible that the same 
ischen Gesetze gelten, wie mechanical laws hold rela- 
relativ zum ruhenden be- Lively to the non-uniformly 
ziehungsweise glclchnirmig moving carnage, as hold 
bewegten Wagen. with reference to the 

carnage when at rest or 
in uniform motion. 

Jcdcnfalls Ist klar, dass At all events it is clear 
relativ zum unglcichrbrmig that the Galilean law does 
bewegten Wagen dcr Cali- not hold with respect to 
Icischc Grundsatz iiichl gilt, the non-uniformly moving 
Wir fiihlcn uns daher carnage. Because of this, 
zunachst genoligi, entgegen we tcel compelled at the 
dem allgemeinen Relativi- present juncture to grant a 
tatsprin/ip dcr ungleich- kind of absolute physical 
formigen Bewegung cine reality to non-unrform mo- 
Art absolute physikalische lion, in opposition to the 
Rcalitat zu/.usprcchcn. Im general principle of rela- 
folgcndcn werden wir aber livity. But in what follows 
bald sehen, dass dic.scr we shall soon see that this 
Schluss nicht slictihultig ist. conclusion cannot be main- 
tained. 

The word Beschleunigiing in physics (as heie) is 
applied to change of velocity, whether acceleration or 
retardation 


HIMS FOR FURTHER 

F iw students who have worked through this course 
carefully will need to know more grammar. Tho.se 
who wish to pursue ihcir studies ought not to be 
content with even the best ol the more advanced 
rammars prepared specially for f.nglish students, 
hey should study a good German woik, eg. Schulz 
and Sunddrmever’s DeutSilie Sprachlehre lui Aushimkr, 
published by Berlin University, 

Dictionary. A good dictionary is indispensable 
either that by Muret-Sandars or, what is perhaps 
more easily obtainable, CasscH's itennan-ljighsh anil 
Kn^ltsh-Uerman Diniotuif r. 

Reference . The ami Ewentials o! (iennan by 
Charles Duff anJ Richard Freund, and the Ba\i\ and 
Essentials Gennan Reader by Richard Freund, maybe 
loiind useful for general revision. 

Practical. .As soon as the Course has been com- 
pleted, let the student read, say, J. G. Robertson’s 
Histon' of German literature, A history of the 
iKeiature will provide the student with an account of 
the principal authors and works, from which his own 
taste will select what most appeals to him. 

An excellent practical reader for those desiring to 


STUDY AND READING 

acquire conversational German is Die Ahenteiiei von 
Paula and Peter, by 12. Johannsen and A M Wagner 
(University ol London Press). For those desiring to 
study science, An Introduition to Seientifh German, by 
J Henry Wild (Oxford University Pi ess), will be found 
useful il contains a wide range ol extracts from 
German works on science, 

The Gcrmiiii Classics. The student has an immense 
field from which to select. But he would be well 
advised lo be contcni to beam with u classic writtci 
in simple, straightforward uerman, c.g. the Manhen 
of the Brothers Cinmm. or Das Soil and Hahen, by 
Frey lag. 

From that he may proceed lo read any of the classical 
authors: Goethe and Schiller, Heine and Niclz.schc. 
Many ^^tudenls fmd it interesting to read Shakespeare 
in the magnificent translation by Schlegel and Tieck. 
The works of Heinrich and Thomas Mann caa be 
recommended. And the works of Leon Feuchtwanger, 
Fritz von Unruh. and Dobtin, though not easy to read, 
provide instruction and eiitertainrnent. An out- 
standing name among modern writers is that of Rainer 
Maria Rilke, some of whose works Tiavc been translated 
into English. 



ART 


TPuiS Course records the story oj man's rich achicvenicm in \clf-cxprcssion 
through the visual arts- -painting, sculpture, etc. —Jroni the time oj ancient 
^ftypf ft) the pre-ient day. The range is comprehensive, including Lessons on 
Oriental art oj yesterday and to-day, though for obvious reasons the emphasis 
of the course is on the development of Luropean art. 

For the art of prehistoric man, reference should he made to the Course on 
ARCiiAEOi-OCi V elsewhere in this Folume. A practical Course of insiniciion in 
Drawinc! and Ucsion is included in Volume 5. The history and principles of 
Archi 1 PC ruRE another Course, si Inch will he jound in Volume 1. 
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Enjoyment or Appreciation — or Both? 


N o satisfactory dctinilion of art exists 
Philosophers, wiilcrs on aesthetics, and 
art historians have tried times without 
number to confine its runclions within iccogm/- 
ablc limits, or formulate its all-pcrvadinii 
essence in terms of a sinr:le phrase. Others— 
like i'olsloy in his IVhat i\ have devoteil 

whole volumes to the question w'ithout finding 
a linal answer ; or if they have found an answer. 
It differs from a thousand otheis, being depen- 
dent (Mily on their own individual views 

All that can be definitely stated is that art is 
one of the charactei islic mslmcls aiul manifesta- 
tions of mankind. One might go furlhei than 
this, and say without much fear of contradiction 
that art in its bioadest sense is the expression of 
spiritual, as opposed to maleiial, consciousness 
r)l perception ; and that it deals with what is 
beyond, or outside, the possibility of demonstra- 
tion by mechanical or scientific testing, being 
concerned with the expression of imagination 
and the transfalion of emotion. Ucyond such a 
statement, it is safest, amid all the conflicting 
views on the subiect. to fall back on some w'lsc 
words from Ci. K. C hesterton ; You can dog- 
matise about such things as t Aiclid or the making 
of papet boats , you cannot dc^gmalise about 
art.” 

Self-expression, Beaiitx, and faste 

But if one cannot dogmatise, one can still 
rccogni/c. Art can be, and is, lecogni/cd 
throughout a vast range ol human creation and 
expressive aeliviiy It is seen in its crudesi 
forms in, say, the thawings of Bushmen, and in 
its highest forms m such varied productions as a 
Gothic cathedral, the s)'mphonios of Beelhoxcn, 
the paintings of Rembrandt, the sculpture of 
Pheidias or Michelangelo, the poetry and drama 
of Shakespeare, the novels of Dostoievsky. 

It can inform such evanescent modes of self- 
expression as speech, gesture, and movement — 
or, more precisely, oiatory, acting, dancing. It 
may be recognized with equal clearness in the 
design or decoration of the humblest household 
objects. It has. indeed, been well said that art 
may have its place in the way a woman lays a 
dinner-table or a man brushes his hair. 

W. R. Lcihaby (I.S57 l^^31), who was both 
inspiring as a leader of ai l and a fine and devoted 
practitionei , once defined art as “ the well-domg 
of w'hatcver is woith doing " But this at once 
begs two questions -What is meant by well- 
doing ? What IS worth doing ?— and docs not 
gel anybody much farther. 

Theie are those who choose to relate art to 
beauty. But again one is driven to ask a 


question ; What is beauty And here again 
nobody has ever been able to provide a compre- 
hensive definition We know that beauty affords 
pleasure, but that fails to pin it down. Apart 
from individual tasle^, which are proverbially 
dilfcieiil, the general human idea of what eon- 
siiiutcs beauty has undergone peipctual change 
almost fiom one generation to another ; also it 
dillcis notoriously in dilfeient parts of the W'orld. 
Ibsen wisely said that beauty is no more than 
“ a coiii m.idc current by time and place." 

know What \ ou lake 

After all, theic is something to be said m 
derence of the man oi woman who uses those 
phiMses so scolfei.1 at by the allegedly superior : 

I know nothing about art I i^nly know what 
I like " So far as the second pail of the phrase 
IS concerned, it is as much as anyone can 
honestly say, however much of an authority he 
may claim to he. The tirst pai t of the phrase is 
the one that conicsscs to weakness. Thcic is no 
gootl reason for ignoiancc about art. I veryonc 
can at least be aware, not only of what he him- 
self likes, but also of what many other people 
like and have liked, even if (lie icason tor then 
liking It IS sometimes beyond his comprehension. 

I'he Lessons m this Course are intended to 
make the student so aware In studying what 
forms of art have been generally accepted and 
enjoyed throughout the ages and trying to 
appicciaic the reasons, the student may find 
that the phrase "what I like" becomes 
stretched, in his case, to cover a great deal moie 
than he expects — to his great benefit (.’crlamly 
that is the hope ot those who have prepared 
these Lessons. 

But there is one danger. To like or dislike 
any form of art or any individual work ol a't, 
m the sense ot enjoying or not enjoying it, is a 
prerogative of every individual human being and 
one to be jealously guarded. No one should 
ever be persuaded into pretcndtnf^ to like what 
he genuinely dislikes, or to dislike what he 
genuinely likes. 

X’alue of fhe Historical Approach 

Youi enjoyment of art is entirely your own 
coacern ; and if your natural taste leads you to 
be in a “ minority of one," you will stdl derive 
far more benclit ftom indulging that taste than 
you ever will from trying to go with the fashion- 
able ciowd against your own belter inclinations. 
After all, yon may be the one< who is n^ht. Who 
can say ? 

But even if you cannot, and need not. learn to 
enjoy what others enjoy, you can still learn to 
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Enjuymenf or Appreciation 


utuivi Stand, appicciale, and cNcn admire. To 
be wise and well informed about an> human 
activity brings its own obvious benefits not 
least among wdiicb are the acquisition of a 
firmer basis for your own judgments and tolci- 
ance for the judgments of others. And surely 
so deep-rooted and univeisal a human activity 
as art calls for a perpetually renewed exercise of 
human judgment. Art is, willy-nilly, every- 
body’s concern. 

What has been called the “ historical approach 
to art ’’ has been derided by ccitain writers on 
the subject. Ihobably this is because of their 
awareness that with the acquisition of factual 
knowledge may come all too often that false 
affectation of enjoyment to which we have 
alicady alluded Rightly they feel that people 
who can cKpeiiencc enjoyment only at secoml- 
hand do no good to the cause of true art, and 
lend to encourage the creation of spurious art 
However, we have alieady stressed this danger, 
and made our plea to the student. T hat being 
so, we know of no more practical method of 
imparting factual information on art than 
through a gencial survey of its history fiom 
earliest times to the present day ; and this will 
be given in the Lessons that lollow. 

Art and the Arts 

t Or our immediate purposes, one olher limita- 
tion must be imposed. It is a familiar one. In 
general usage the word “art” has eome to be 
used for visual art in particular, that is to say, for 
ait as expressed in drawing and painting, sculp- 
tuie, architecture, and such handicrafts as 
IHUtery, mctalwoik, textiles, woodcurving. 
stained glass, and embroidery. It is, of com sc, 
m this sense that institutions where the practice 
of any, or all, of these is studied are called art 
schools ; and this is the sense in which we shall 
use the word here. 

A further distinction that is sometimes loosely 
made, that between “ fine ” art and “ applied ” 
art, will concern us much less By “ applied ” 


is meant “ applied to a utilitarian end," as dis- 
tiiKtfiom ‘Tine," which presumably refers to art 
that is concerned exclusively with the self- 
expiession of the artist art for art's sake," as 
the hackneyed phrase goes. Yet it may be 
justly argued that the quality which makes, say, 
a teapot or a piece of fuiniture acceptable as an 
example of art is precisely that which is recogniz- 
able m a fine piece of sculpture Without that 
quality, each is no more than craftsmanship, and 
not necessarily good craftsmaViship. 

\ Medium of Delight 

Oscar Wilde, who wrote and talked much 
sense and nonsense about art. made the claim 
that “ all art is quite useless." Like most 
epigrams, this was an overstatement, though it 
does convey one aspect of the truth C eilainly 
art exists m its own right, and can be appraised 
without rclercnce to any immediate utilitarian 
puipose One does not have to be a devotee of 
the old pagan gods m ordci to be thrilled by the 
Parthenon ; and it is a truism that a good paint- 
ing of a dust-heap may be more relished as art 
than a bad piimtmg of an angel. 

Nevertheless, lhii>ugh all ages man has 
disciplined art to countless varied uses. It has 
been made the handmaid of religion, the slave 
cd commerce, a powerful weapon for every kind 
of argument and propaganda. Nor docs it 
appeal to have really siilTered by such discipline. 
On the contrary, some of the most enduring of 
the world's mastci pieces were inspired by some 
such extraneous purpose as these. 

As one of the most powerful of human urges 
and needs, as a means of expression and com- 
munication which both in the imparting and m 
the receiving raises man's percepiu)ns beyond 
what IS merely material, beyond even what is 
intellectual, art has ever been, and will remain 
in Its varying forms, the medium of such untold 
immediate clelight and abiding satrsfaction that 
any kind of human existence without it is not to 
be imagined. 


LlxSSON 2 

Art in Ancient Egypt 


T ur study of art history most suitably begins 
with the art of ancient Lgypt, since the 
valley of the Nile gave birth to the oldest 
civilization in the world. Research has proved 
that the civilization of the early historic period 
td' Hgypt was preceded by one still older, which 
lakes us back at least another 4,000 years ; and 
that even in this dim ancLdislant age Egyptians 
had arrived at a high degree of artistry in the 
carving of hard stone and ivory. Undoubtedly 
their art instinct, like that of other primitive 
races, first expressed itself in per sonal decoration. 


Liom the earliest pictorial representations of 
human figures on poltery and on the walls of 
tombs, jl would appear that the men and women 
painted their bodies with red and yellow colour 
respectively, and tattooed them with figures of 
animals and other symbolic marks. There is 
evidence also that when they turned from the 
decoration of themselves to the decoration of 
walls, their art was more or less naturalistic — i.c. 
representational or imitative of natural appear- 
ance— as opposed to the symbolism which came 
lalcr and eventually dominated the medium. 
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Art 


It was not until 
Rgypt’s dynastic rulers 
began to hold sway that 
Rgyplian art assumed its 
peculiar individuality. 

I'o understand the direc- 
tion it took, one has to 
remember that the dyna- 
stic kings of Rgypl were 
also high priests and 
almost gods. As tem- 
poral rulers, they had to 
impress their subjects 
with their power ; hence 
the ideals ol* size and 
massiveness that in- 
spired the budding of 
their temples to the dead 
or living. Although the 
gigantic in architecture 
IS commonly supposed 
to be essentia My a mod- 
ern conception, the 
Great Pyramid of 
Cheops still dwarfs 
the largest modern buildings in Cairo. With 
the idea of size went those of stability and 
permanence. If the purely human instinct to 
perpetuate a name and memory was partly 
responsible for this characteristic, the old 
Rgyplian “ cult of the dead was still more so. 
Life m ancient Fgypt was a conscious prepara- 
tion for death. The pyramids, the world's last 
word in pciinancncc, are temple tombs ; and 
although the ruling Egyptian may sometimes 
have built his house for a lifetime only, he built 
his tomb for eternity and even called it his 
“ house everlasting.” 

Art as the Witness of Power 

There remains the third element — mystery. 
Every powerful priesthood in history has for its 
own purposes appealed not to the reason but to 
the superstitions of its humble but indispensable 
\otarics; but the Egyptians went beyond all 
others in impressing Ihcir people with the super- 
human power of priest-kings and divinities. The 
mystic element in nature has never found more 
fitting expression in art, and even to-day ancient 
Egyptian motifs and ideas are borrowed when- 
ever there arc mysteries to be suggested. 

The artistic genius of the dynastic Egyptian 
was architectural and .sculptural, rather than 
pictorial. With the knowledge of the three 
main characteristics of that architecture- 
massiveness, permanence, mystery — the student 
should be prepared to examine some of the most 
wonderful monuments for himself. He will 
notice that with the passing of the centuries the 
main characteristics become intensified. There 
is a vast difference between the earliest pyramid, 
the Step Pyramid built by King Zeser of the 


ITIrd Dynasty (2900 b.c.) with 
its comparatively modest base 
of 394 feet by 351 feet, and 
the Great Pyramid of Cheops, 
of the next dynasty, which is 
more than half a mile round, 
and its companion pyramids of 
Gizeh. He will see also that a 
certain lightness of style which 
characterises the Step Pyramid 
is not present in the huge un- 
broken sides of the works over 
which the colossal Sphinx- 
by some considered the greatest 
achievement of Egyptian art— 
stands guardian. 

Of the temples the most 
wonderful is that of Karnak, 
near Luxor. Strictly speaking, 
this is a city of temples, tombs, 
avenues of sphinxes, and sacred 
lakes, all within an encircling 
wall. This house of Amen-ra 
was already a vast and 
splendid building when the 
kings of the XIXth Dynasty cast their eyes upon 
it and decided (o erect in front of the existing 
building the famous Hypostyle Hall, 338 feet 
long and 170 feel broad, with roof 80 feet in 
height, supported by no fewer than 134 columns. 

Increase in the size of tomb or temple was 
accompanied by greater technical perfection. 



THE SPHINX AT GIZEH, one of the greatest 
achievements of Egyptian art. The head is 
probably a portrait of Khufa (Cheo|»s) or Kafro 
(Chephrea), builders respectively of the Great 
Pyramid and the Second Pyramid ; the latter is 
directly behind the Sphinx. 



KG Y PI I AN STATUARY. Wooden 
effigy i f a Vth dynasty official .Sheik 
el Hckd") and gold- plated wooden 
statuette of 'J utankliainen a.s Horus, 

I Mir 111(1 Itar Hurtofi . Metro- 
ptililii'i Muu i\i‘^ Ytirk 


Art ill Ancient Egypt 
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Square, unadorned stone pillars, 
such as were used in the causeway 
leading to the second pyramid at 
Gizeh, gradually took the shape of 
articulated columns. Similar de- 
velopments can be discerned in the 
rock tombs of Beni-Hassan. 

The Triumph of Impassivity 

Famous early Egyptian sculptures 
include the “ Scribe,” now in the 
Louvre, Paris, and the “ Sheik El 
Bcled,” in the Cairo Museum. 
Firmly and masterfully modelled, 
with a marvellous breadth and 
dignity of treatment, they bear the 
impress of personal portraiture, of 
having been done from life. Yet 
in a human sense there is little or no 



life in them. Although the muscles the TEMPLE OF AMEN-RA AT KARNAK, near Thebes, 


of the body are at limes indicated, besun by 
they lack all accent and expression, JUst^hair 
all suggestion of potential move- 
ment. Always the expressionless 
face looks straight ahead. 

Ihe laws governing Egyptian art were 
cxlremcly rigid. Figures became increasingly 
conventionalised (i.e. designed m accordance 
with accepted formal rules), and “static” 
postures were invariably adopted rather than 
any that suggested movement. 

A later and more vivid 


a pharaoh of (he Xllth dynasty (c. 2000 U.C.) and 
a Plolcmy (c. 200 B.C.), was especially Tamous for a 
f 154 columns, Tor wall decorations and inscriptions, 
and Tor its grand avenues of sphinxes. 

Royal Air foNc O /final 

were examples of polychromatic art that make 
the typical relipfs -following the curious Egyptian 
convention by which face, arms, hands, legs, 
and feet are drawn in profile, while shoulders 
and torso arc given a front view - seem dead 
and rigid. The craftsmen of Tutankhamen’s 
age contributed a most refreshing 


aspect of Egyptian art 
was revealed by the ex- 
cavation at Karnak in 
1922-23 of the tomb of 
Tutankhamen. Egyptian 
ai t IS considered by ex- 
perts to have reached 
Its peak in the Old 
Kingdom between 2800 
and 2500 B.c. 'This relic 
□f the New Empire 
( 1580 B.c. onwards) was 
found to contain many 
objects in metal and 
wood of a lighter crafts- 
manship. The story of 
the tomb must be read 
elsewhere, but one may 
mention among its con- 
tents thirty statuettes of 
wood, plated with gold, 
of which one, repre- 
senting Tutankhamen 
himself as Horus the 
Avenger, has a grace 
and an animation that 
mark a definite break 
with the old tradition 
of i m pass ive ness. 
Among the other finds 



AMONG THE HUGE COLUMNS 
of the hall of the temple of 
Amen-ru at Karnak, many of which 
retain some of the splendid colouring 
of their reliefs. To span one of 
these great central columns, six men 
must join hands with their arms 
extended. 


touch to the tradition before 
darkness finally descended upon 
the great Egyptian civilization. 
Their temporary release from the 
bondage of convention was a 
feature of the “ heretical ” reign of 
Amenholep IV, who introduced 
the worship of Aton (the solar 
disk), renamed himself Akhnaton, 
and built a new city, Akhtaton 
(Tell cl-Amarna) as part of his 
move away from the worship of 
Amen and the other old gods. The 
supreme example of the new and 
spiritualised art which flourished 
for a few years is the beautiful 
portrait head of Akhnaton's queen, 
Nefcrtili, carved in limestone and 
brightly painted. This is now in 
the Berlin Museum, and two views 
of it, profile and full face, are 
reproduced in the colour plate 
facing page 1360. As a portrayal 
of essential femininity some judges 
have ranked this famous work of 
Egyptian sculpture with Leonardo 
da Vinci’s equally famous painting 
of the “Mona Lisa” (reproduced 
in page 1381)— and not without 
reason ! 
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Art 

LESSON 3 


Oriental Art: Assyria, Persia, India 



ASSYRIAN W \R-( HARIOTS ( ROSSINC; A ROM OON liRIOOi:. Assyrian sciilprors dtvolcd 
their art to the Klonhcation of the kin^s and of their uars and hunting exploits. I he hus-reliels on palace 
hiiildinKS present a decree of realistic statcinenl, particularlv in the shapes and attitudes of animals, never 

surpassed in the history of sculpture. 

/i'iOv/i ,Mn\i‘nnt 


C f)Mi*Aki 1) With the knowledge we have of the 
art of ancient I’gyplians, out reconstruc- 
tion ot the at t oi' thecai ly Asiatic enipires, 
ol Babylonia (now known, with its nevt-door 
neighbour ( haldea, as Iraq) and Assyria, is 
eompara tivciy Iragmcnlarv. Their monumental 
woiks were not as durable as those of the Nile 
valley, because o( the dcstruclibilily of the 
building malciial, which consisted mainlv of 
sun-dried biicks clad with coloured and gla/cd 
tiles, and alabaster slabs decorated with relief 
car\mgs. 

A few shapeless sandhills arc all that is left 
of the mighty city ol' Babylon, but wc know 
from ancient records the colossal extent of the 
strong walls by which the city was encircled. 
We know that the pyiamidal Temple of Baal 
w as built in eight ten aces on a base of about 
HOO feet, and that the famous Hanging Gardens 
of Semiramis were laid out in similar fashion on 
pyiamidal terraces. Some Chaldean bas-rchefs 
and statues of extraordinarily skilled workman- 
ship, unearthed about IWO 
at 'fello, the site of a royal 
palace, dale from about 
3000 2000 li.c. 

There was a striking dif- 
lerence between C haldean 
and I 'gyptian art. Kgyplian 
sculpture reveals a striving 
for monumental repose, and 
a simphrication of form 
wliich often resulted m 
smooth surfaces without 
even a suggestion of bones 
and muscles. I he dioi iic 
Statues from Tello, notably 
that now known as “ The 
.Architect of Tello," are 


marked by that sharp characterisation and pro- 
nounced lealism that are the most sinking feature 
of ( haldean anil Assyrian plastic art. 

But the Tello discoveries do not represent the 
whole artistic achievement of Chaldea. In the 
1920s the Pennsylvania .loint L’xpcdition to the 
site of Hr, the city of Abraham, Ibund prool 
that as far back as 3500 ii.c. Sumeiian workers 
m the valley of the Eiuphratcs were turning out 
veritable masterpieces of design and technique 
m gold and sibei, copper, stone, and shell. 
Thorough exctoalion levealed the traces not 
only of temple and palace but also of domestic 
architecture showing familiarity w'lth the main 
principles of modern construction, and dated 
about 2100 D.('. It IS clear that much of the 
material was imported for the making of artistic 
treasures, though the houses wcic built of (he 
native burnt brick. 

Assyrian sculptured reliefs arc far less naive 
in the treatment of the human form than those 
of fcgypl, the attitudes being quite natural. In 
depicting animals, loo, they 
reached a perfection of 
realistic statement that has 
never been surpassed. In 
the world-famed Dying 
Lion,’* at the British Mu- 
seum, the suggestion of form 
and muscular development 
IS the more astounding be- 
cause the relief is very little 
raised above the surface of 
the background. The artistic 
importance of this work is 
greater than that of those 
curious inventions of the 
Assyrian genius, the winged 
bull or lion with a bearded 



THE MON M (J R T A L L Y 
WOUNDED, from a hunting-scene in 
a lia.s-rclief, reveals both the skill of 
the Assyrian artist and the brutality of 
the militaristic Assyrian mind. 

Btifnh Museum photo, Mnuseii 
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J INKS Wllll AKHNAION : JJIS WJIK AM) JUS SON-IN LAW 

iriumph lor iiW lime, iliis paimed Jimesionc head (Iclu of Ncrcrtiii wife in ihr h.-r... 
uiidoh Akhnjion, was discovered in the vvoikshop of' Uic sculptor I ho’ihmes at Akliciain ^ 
KibIu. inc Bort-cous aiithiopoid casket coniaming Uic mummy ol ruianklui^n\‘n 
Tu,a..„a,elJ6U.Vol.J , 



KARI Y CHINESE PAINTING 

I he curliosi known C'hincse pumling is a silken loll oF ahoul \.rj. .HO, illusiriUin^ " I he 
Admoniiions of the Pieccpiiess to the Court Ladies” In the poition above, (lie Lady 
Feni? shows her bravery in the )aec ol a bear The lower pielure is a larulseape eopietl in 
ihe Suin’ period From a woik oF Wang Wei (699-759) oF the T’ang peiiod 
To face pa^V I JO I, I'oL J British Muwum Aul, LlJjMJN 4 
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man’s head and five legs, or even the winged 
angel, though the latter has been handed down, 
somewhat modified, to play an important part 
in Christian art. 

Characteristics of Assyrian Building 

In architecture the Assyrians invented the 
vault and the cupola. Their palace buildings 
rose terrace-like in several storeys, each storey 
being crowned by a little gallery with short 
columns, which provided the interior with light 
and air. The use of columns played a very 
subordinate part. Where 
they occur, they are gencr^ 
ally of moderate height, 
and carry a curious form 
of capital, consisting of two 
pairs of volutes placed one 
on top of the other. Some- 
times these short columns 
rest on the backs of 
walking lions, a device 
frequently resorted to by 
the Italian sculptors of the 
1 3th and 14th centui les. 

Of the enormous e\tcnt 
o\' some of these palace 
huildmgs, the excavations 
at Khorsabad may give some 
idea. The brick terrace on 
which the palace was raised 
has been calculated to have 
occupied about 40,()0(),()0() 
cubic feet. About 210 
apartments, many of which 
were decora ted with wal 1-pa m 1 1 ngs, were arranged 
around 30 courts. The temple pyramid by the 
side of the palace had seven steps, four of which 
- each 20 feet high are still extant. Lach of 
the seven storeys was resplendent in a dilTerent 
colour, symbolic of one ol the seven planets. 
The porches had round arches of wedge-shaped 
enamelled bricks. 

Derivative Ari of Persia 

The art of ancient Persia was always eclectic, 
and never reached any degree of independence. 
The love of da//ling display evidenced by the 
powerful dynasty that ruled over Persia alter 
the fall of the Assyrian empire in the middle of 
the fith century B.r. was grafted on to the 
artistic traditions of Assyria, of the Ionian 
Greeks in Asia Minor, and to a lesser extent 
even of hgypl. The only special form developed 
by the Persians is the over-decorated capital, 
consisting sometimes of a pair of bulls or 
unicorns back to back, sometimes of two 
flower-cups — one upright, the other and lower 
one turned downwards — upon which rest pairs 
of volutes, rather like those of the Assyrian 
capitals, but placed upright instead of hori- 
zontally, The relief sculpture has something 


of the priestly dignity of Egyptian art, and 
something of the realism of Assyrian. 

It is in the remains of the royal palaces at 
Susa and Persepolis that Persian art of the 
early periods can best be studied (sec colour 
frontispiece to this volume). After its conquest by 
Alexander in the 4th century d c. the history 
of Persia becomes fragmentary, and from the 
standpoint of its art the next great period arose 
under the Sassanid dynasty, a.d. 22b 651. The 
most famous examples of Sassanian art arc to 
be found chiselled under the rock tombs of 
the Achacmcnians at Per- 
sepolis These bas-rclicfs, 
seven in number, begin 
with two equestrian figures 
in a rather archaic style. In 
a garden (Tak-i-Bustan, the 
“Garden of the Grotto”) 
near Kermanshah, there arc 
bas-reliefs representing a 
slag hunt and also a boar 
hunt These varied reliefs 
are the supreme expression 
of Sassanian art. 

In this period fine gold- 
smith’s woik -cameos and 
coins — was also produced. 

T he best extant specimen of 
Sassanian metalwork is the 
“ C up of Chosrocs ” The 
frame is composed of a net- 
work of hammered gold in 
which are inserted medalli- 
ons of rock crystal, cut in 
relief to represent Chosrocs II ( Parvis). Accord- 
ing to ancient tradition, this cup, which for 
many centuries was known as the Cup of 
Solomon, was presented to Charlemagne by 
H arou n -a I- Rasch i d . 

Buddhist and Hindu Art in India 

The earliest remains of Indian art belong to 
the 3rd century B.c'. I’he emperor Asoka (272 
232) was a convert to Buddhism, and his peace- 
ful and prosperous reign resulted in high 
artistic development. He issued a scries of 
edicts, which were incised upon the highly 
polished surfaces of rocks and monolithic 
pillars. Among the fragmentary remains of the 
pillars IS one found in the ruins of Sarnelh, of 
w4iich some 17 feet of the original 50 feet remain. 
It was surmounted by a lion capital, 7 feet high, 
which is the finest piece of ancient Indian 
sculpture surviving from a golden age that 
lasted until the Muslim conquest of 1001. 

The magnificent series of Buddhist wall- 
decorations, painted and sculptured, in the cave 
temples at Ellora, Ajanta, and Karli, which 
date from the 2nd century B.r. to the 8th cen- 
tury A.D., constitute one of the greatest achieve- 
ments of Asiatic art. 



Ulil3/ (/APriAL from the winter 
palace at Susa ; one of the few original 
Peisian conlribulioiis to ancient art. 

/ (lift re ‘ phnto, Maunec 
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Indian art is not concerned with the real 
or the temporal, but with the spiritual and 
eternal, not with physical beauty as such, but 
with the soul. It is idealistic and symbolic. 

Influence of Islam 

The Muslim prohibitions in the Koran 
against images and pictures not only repressed 
the pursuit of naturalistic art, but also fanati- 
cally encouraged the mutilation of existing 
works, and a great many fine examples of 
Indian painting were destroyed in the llth 
century a.d. 

Indian painters wrought chiefly in fresco, a 
method still practised, since it is peculiarly 
adapted to interior decoration in dry, tropical 
climates, and, with care, is more durable than 
oil painting. While few examples of early 
Indian painting remain, a number of small 
Nepalese paintings, recovered from Tiin-huang, 
on the western borders of China, reveal the 
artistry of their creators. 

The sculptors were averse to portraiture, 
partly because individualism was repugnant to 
the spirit of their faith. 1'heir aim was to 
produce an impersonal type of face. In the 
sculpture of animals there is nothing to surpass 
the gigantic war horse at the Black Pagoda 
at Kanarak, in Orissa. 

Art Under the Moguls 

Indian art rai.scd its head again after the 
Mongols had overthrown Arab rule (at the 
beginning of the 1 6th century), and under the 
Mogul emperors a school of miniaturists reached 
its apogee. 

At the Mogul court at Delhi, Akbar (1 542 
1 605), the grandson of Babur (founder of the 
dynasty), greatly encouraged the arts, and 
under his patronage painting received a fresh 
stimulus. Many of his artists were Hindu. 
Others came from Persia, and during the firsl 
phase of his rule Persian miniatures were 
imitated. Basawan is the most famous of 
Akbai’s artists. 

By the I7lh century the Persian element had 
been completely absorbed, but Indian painting 
received a setback during the reign ofA urungzebe 



THE EMPEROR AKB\R HUNTING, by a 
Delhi courl painter of the 16th century. 

Bfitish Miisrunt 


towards the end of the century, because lhal 
emperor W'as a strict Muslim. During the 18th 
century Hindu themes became popular, but 
thereafter European influence began to make 
itself felt. 

The present century has seen a revival of 
Indian art based on traditional methods. 
Lyrical in mood, allied to folk song and dance, 
these works express the idealistic nature of the 
Indian viewpoint. This modern school has 
received great encouragement from such artists 
as Abanindro Nath Tagore, Nanda Lai Bose, 
and Surendra Nalh Ganguly. 


LESSON 4 

Oriental Art : China and Japan 


T he Chinese claim that their civilization 
is at least 5,000 years old. It seems 
certain that the beginning of this culture 
had its roots north of the Yangtsc valley in the 
third millennium before Christ. In China the 
past is a living tradition, and Chinese culture 
IS a synthesis of ancient and modern. 


A wonderful sense of rhythm and form is 
displayed in the early pottery and bronzes, 
in the Buddhist sculptures, and in great ex- 
amples of the T’ang and Sung periods. Paint- 
ing was considered by the Chinese to be a 
branch of calligraphy. The importance of 
technique (ay in the quality of the brush-stroke 
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expressed on paper or silk. Painting was 
therefore related to writing, and writing to 
painting, and this view is still strongly held 
at the present day. So far as painting is con- 
cerned, naturalistic representations are alien to 
the Chinese mind. One thought, one mood, 
IS conveyed in a picture or a piece of sculpture, 
and this convention has imposed a strict dis- 
cipline, a single-mindedness, not easily appre- 
ciated by the uninitiated Westerner. 

Shang, Chou, and Han Periods 

Chinese culture has survived several barbaric 
invasions, but has absorbed many alien in- 
fluences. 

In spite of the diversity of styles over a period 
of three thousand years, Chinese art is homo- 
geneous. The talents of the Shang dynasty 
(c 1.500 IKK) B.c.) are shown in the casting 
of bronze, an art which was brought to 4 ^cr- 
rcclion. These early bronzes express rhythm, 
lialance. space, and sensitive treatment of bird, 
animal, and flower motifs. The Shang crafts- 
men realized, as few artists realized before or 
since, the limitations of their medium. Bronzes 
also characterise the Chou period (r. 1100-481 
n.( ), but a greater perfection of technique 
havl been achieved. 

The paintings of the Han era (c. a.d. 206 221 » 
have long since disappeared, though leferenccs 
to them occur in the literature of the time, and 
copies in stone engraving have been discovered 
in tombs dating from the 3rd century A.n. 
Movement is emphasised, and forms are 
cvpiessed in thin lines. 

Han sculpture is mainly 
rcpiesented by small ob- 
jects of bronze, jade, oi 
clay. Later the process 
of dry lacquer was in 
vented, combining hard- 
ness with lightness and 
dui ability. But plastic art 
had outgrown the stage ol 
infancy long before it was 
tiansformed by Buddhist 
inllucnce, as is attested by 
the line bas-reliefs found 
m the ton lbs of the Latci 
Han. In these reliefs the 
delineation of the figures 
is simple and masterly. 

The earliest known 
specimen of Chinese paint 
ing dates from about a.d. 

360, and is in the form 
of a silken roll containing 
exquisitely drawn figure 
subjects by Ku K'ai-chih 
for a tract called The 
Admonition of the Precep- 
tress to the Court Ladies 


(.\rc colour plate facing p. 1361). Of the painting 
of the 5th and 6th centuries no authentic speci- 
men survives. 

Tang Period 

The T'ang age, a.d. 618 907, was the begetter 
of China’s grandest and most vigorous art, but 
no original painting has survived of the most 
distinguished artist of that period, Wu Tao-t/c. 
He was the creator of stupendous designs and 
initiator of an expressive, calligraphic use of 
outline. But to-day all our notions of the 
excellence of his work has to be deduced from a 
number of medieval copies. 

Tang painters excelled in portraying action 
and movement, which is not characteristic of 
later C hinese art. A new school of landscape 
was founded by Wang Wei (699 -759), and speci- 
mens of his work w'cre copicti by a later master, 
the great C^hao Meng-fu (late Sung) 

Tombs dating fiom the Tang dynasty have 
furnished many beautiful examples of both 
glazed and unglazed pottery, including some 
vigorously modelled animal and human figures, 
as well as some painted vases with incised orna- 
mentation of flowers. 

The llth century saw the birth of a special 
academy of painting at (he Chinese court and 
the development of the suave, accomplished 
style of landscape painting of which Ma Yuan 
IS the typical exponent. At the court of Hui 
Tsung (himself a painter of importance) there 
arose a reaction apinst stereotyped and 
traditional modes of representation, which 
synchronised with an 
intellectual movement 
against Confucianism. 
The emperor and his 
artists discarded all the 
ancient models, and pro- 
ceeded to devote them- 
selves to the study of birds, 
flowers, and animals, 
which they drew vividly 
from life. 

Sung Period 

This impressionistic 
style was exemplified by 
the Sung school (960- 
1279). Ink was used, 
rather than colour. A 
fashion for ugliness, dis- 
tortion, and abnormality 
in the religious represen- 
tations of saints and 
Buddhas characterised 
certain aspects of Sung 
art. At the same time, 
the painting of birds and 
flowers had reached an 
astonishing perfection. It 



I'ANG S'l ATUETTEvS. Left, probably 
a priest, in painted glazed pottery from the 
tomb of Ting-hsun (d. A.l). 728). Right, 
a court lady In unglazed ware. Both 
figures show high technical skill. 
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i;XQUISirK KXAMPLK OF SUNG ARI. 
lliis study or a bird on a boiiKb by an anonymous 
Chinese painter exeiiiplities the superb treatment 
of natural subjects found in works of this period 
(A.n. 960 1279). 

Funioi fitpoulos C i>lh i tioh 

was ihe great age of landscape painting, and 
the mysteries of nature were expressed in 
visible form ; indeed, the greatness of Chinese 
art is to be found not in its reverence hn nature 
alone, but in the unity of man with nature. 
These painters of the lOlh to 12th centuries 
showed, that art was no mere imitation, but 
reality experienced at fu st-hand A certain sect 
of Buddhism, the Dyana or Zen sect ol Con- 
templation, strongly influenced Sung painting. 
In 1264 the Sung dynasty fell 


Ming art, and decorative motifs reached a high 
degree of colour and harmony. 

China's isolation from the outside world 
from the 16th century to the middle of the 19th 
had an inhibiting effect on many works of art 
With the establishment of the Manchus (Chi'ing 
dynasty, 1644 1912) tradition fettered imagina- 
tion and artistic styles tended to be reduced to 
a formula. Nevertheless Chinese art w'as still 
Vigorous during the 18th century. Calligraphic 
rhythm was increasingly discarded, and this led 
to a traditional academism. 

At the present day there is no great school of 
painting in China. Traditional art forms have 
sometimes been allied to Western ideas, and 
Chinese painters maintain that innate fidelity 
to experience so vividly expressed by the 
majority of their countrymen. 

Derivative Art of Japan 

With the adoption of Chinese civilization 
and the introduction of Buddhism into .lapan 
in the 6lh and 7th centuries, painting became 
the major art of that ciuintry. Few works of 
this period have survived, yet it is evident that 
Japanese aitists of the 7ih century derived their 
ideas from the C hinese Y'ang period and even 
made copies of theii rnastci pieces. 

Three hundred years passed before a native 
painter of outstanding ability and original 
genius appeared m Kanaoka, the foundei of the 
Kose school. He might well be Icirned the 
precursor of Japanese pictorial art. Religion 
restricted artistic genius, yet it was a priest who 
linally broke the long spell of rnediociity. 
I'his was Meicho. or Cho Densu of Kyoto 
(1351 1427), a paintci of originality and vigoui. 
His work is impressionistic, and is distinguished 
by light and silvery tones. CJio Densu lescucd 
Japanese art from insularity, but at the same 
time there was danger that the cull of Chinese 


before the invading Mongols, but 
Chinese civilization absorbed the 
conquerors. The resultant period 
(1280 1368) ended with the estab- 
lishment of the Mmg dynasty. 

Ming Period, and After 

The great peritid of the Ming era 
extends from 1368 to 1644. There is 
a noticeable change of style : more 
intense colouring, and an increasing 
trend towards the eternal aspect of 
objects. In time this influence led 
to artificiality and over-stylisation, 
and it was examples of the Later 
Ming period that propagated many 



false notions regarding C’hine.sc 
art that were current in the West 
during the 18th century. Yet there 
are many admirable examples of 


CHINESE CERAMIC ART. Left, wine-jar with three- 
colour gla/e and relief depicting fairy draughts-players (I5th 
cent.). Upper right, stand for artists* colours, Chia Ching period : 
lower right, porcelain wine vessel (“Chang Te,’* 1506-21). 

Cuniorfopoulas Collccfion and British Museum 
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models mighl become pedantic. Landscapes 
in the Chinese style were painted by Japanese 
artists who had never been to China. 

The inevitable reaction produced the Kano 
school, of which Masanobu was the founder. 
Many of the painters belonging to this school 
were Buddhist priests, and they sought to 
restore colour, for which the earlier Japanese 
artists had been renowned. 

The second phase of the Kano school is 
known as the Momoyania period. Magnificent 
scieens painted on a gold ground were among 
the fine productions of this time. The fourth 
phase (Tokiigawa) is remarkable for its light 
colouring and simpler siyle. 

I he l\ipular school of Japan in the 1 6th 
century concerned itself with everyday aHaiis 
and caiicatuic. Mishigawa Moronohu (c. 1646- 
(. I7l6)caiiied on tins tradition, introducing 
sketches of contemporary manners and customs. 


I .V)S 

These provide valuable examples of Japanese 
life at that period, and also led to the establish- 
ment of a school of wood-engravers. Hanabusa 
Itcho (1 65 1 -1 724) freely introduced wat and 
humour into his drawings of open-air life. The 
revolutionary assault upon the classical tra- 
dition, however, was initiated by Maruyamo 
Okio (173.'^ 95), who established a school in 
Kyoto expressly to practise naturalistic art. 

The 18th century saw the flowering of the art 
of the colour-print- that aspect of Japanese 
art with which Huropeans arc most familiar. 
The greatest genius of this school was Hokusai 
(1760- 1849). He found endless subjects m men 
and nature, and his views of Fuji are world- 
famous. He had a uniLiiie gift for composition, 
and his drawings are highly imaginative. With 
him may be grouped Hiroshige (1797-1858), 
whose coloLii -blocks have also acquired a well- 
merited and universal reputation. 


LESSON 5 


The Minoans 

T ilt civili/ation of C tele and Mycenae is of 
great aiiliC|Liily and remarkable interest. 
C rete, indeed, was the liist Furopean land 
It) attain any high achievement in art between 
2200 and 1600 M.r . The chief cities of this pre- 
Hcllemc culture were Troy m Asia Minor, 
Mycenae and Tiryns m (i recce, Knossos and 
IdiacstLis III Crete itself. 

I he name Mmoan has been given to phases 
of Hron/e Age civilization in ( retc. Mmoan 
art IS divided into I arlv ((. 3600 2100 n.('.), 
Middle (c. 2100-1600 d.( .), and Late (r. 1600 
1200 ti.(\) pcMods. 'Hie golden 
age of Crete in the Late Mmoan 
pel lod - lasted about a century 
(1500 1400 H.C.), towards the end 
oT which the Mediterranean island 
was invaded by the more robust 
Mycenacaiis and the palace of 
Knossos burnt. The remains of 
this mtricaiely-built palace, with 
Its ancient Labyrinth, exhibit 
architectural and decorative 
talent of an unusual order. 

Some excellently preserved wall- 
paintings (fresco) show proces- 
sions, bull-ring scenes, warriors 
and iheii women seated in their 
courts or looking out from bal- 
conies, landscapes and seascapes, 
and other scenes of national life. 

The human figures are narrow- 
waisted and long-limbed. From 
the fresco paintings which decor- 
ated the public rooms and main 
corridors of the palaces, from the 
delicate work of the gem engravers 


and Mycenae 

and, above all, from statuettes and plaques in 
glazed earthenware, one becomes aware of a 
complex civilization and a sophisticated art. 

hurniture and household goods, costume, and 
weapons show little change thioughout the three 
periods, but duimg the Late Mmoan age the 
polychrome vase-painting, characteristic of 
Middle Minoan pottery, gave place to black 
siIhoLictlc-drawing on a light giound. Vases 
were usually wheel-made, of dignified but not 
very varied shapes. The floral designs ceased 
to be natiirahslie and became formal com- 
binations of a few popular forms 
-Illy, ins, and rosette. Spiral 
ornament, so easily reproduced 
and adapted, became euslomarv. 
Magnificent work of a more rea- 
listic kind was still done in fresco 
painting, ivory carving, stone 
work, and gem-cutting, and 
there was presumably line metal- 
work copied in commoner ma- 
terials, though the originals have 
perished. 

A number of smaller objects 
executed by the artist-craftsmen 
of the lime prove that great skill 
and efiicicncy had been attained 
at this remote period in gold- 
smith's work, enamelling, cameo- 
cutting, and pottery. A table of 
gold-plated ivory, set with crystal 
plaques, backed w'ith silver and 
blue enamel, was one of the 
Knossos discoveries. 

During the course of the Late 
Minoan age in Cre^c, a similar 



LIBATION VESSEL 
from Kno.ssos ; a biiir!! 
head of black steatite 
(e. 1350 B.C.). 

Photo, G, Alarafihiiwni 
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cullure was being developed in 
the southern regions of the 
Greek mainland. There were 
native communities m Aegina 
and on the ( ormthian fsthmus, 
settlements in Attica and 
Euboea. The Aegean Islands 
look the lead in the decoration 
of pottery by painted instead 
of incised ornament. Whence 
they learned this art is not cer- 
tain ; possibly it was from the 
Greek mainland, where it had 
been practised for a long time 
in Thessaly. 

Golden Mycenae 

Guarding the pass through 
the hills to Corinth and the 
north, Mycenae was the fortress 
of Agamemnon in the days of 
the I’rojan War. Because of 
Its gcogiaphical position the 
city could hardly have avoided 
the fame and prosperity which 
befell it as soon as the Greek 
mainland began to share the 
dawning civilization of Crete 
and the Aegean Islands some 
3,000 years n.r. Schicmann's 
excavations on the site of My- 
cenae, which were begun in 1876, revealed an 
astonishing array of gold rings and necklaces, 
and embossed and intricately decorated gold 
fillings and platings for fiirnitiirc and clothing, 
of which the perishable parts are dust or 
splinters. Schicmann’s discoveries brought to 
light not only an elaborate craftsmanship and 
a wealth of complicated design, but a whole 
style of art, WMth traditions and ideals of its 
own, not merely pre- Hellenic, hut, at the lime 
of ihese excavations, unrelated to any com- 
parable discoveries. 


Early shaft graves, or reposi- 
tories for grave contents, reveal 
as nothing else has done the 
great wealth of the Mycenaean 
civili/.alion. Much of the 
funerary equipment is of gold : 
drinking cups, personal orna 
ments, embossed plaques for 
the decoration of robes, bang- 
ings, or wooden chests now 
perished. These were found in 
great number and m wide variety 
of design, with spiral patterns 
commonly, but also with figures 
of animals and plants and occa- 
sional human scenes, such as 
that of the famous lion-hunt 
inlaid in a dagger blade with 
alloys of several colours. 

Silver IS rare, bronze abun- 
dant and worked in bold de- 
signs, which serve to explain 
some peculiarities of the pottery 
belonging to this period and 
also to identify as Minoan work 
some of the vessels brought 
from Mycenae in tribute to the 
Egyptian Tholhmes 111 (16lh 
century n.r.). Mycenaean orna- 
mentation corresponds partly to 
that of ancient Egypt, partly 
to that of the Bronze Age in northern Europe. 

The Mycenaean civilization came to an abrupt 
end about 1000 b.(\, when the Dorian invasion 
from the north drove the Mycenaeans (or 
Achaeans) to the Aegean Islands and to Asia 
Minor, where their influence made itvself felt 
among the Lydians and Phrygians. Greece 
itself relapsed mlo a stale of semi-barbarism. 
Not until the 7th century n.r. did the current of 
culture return, and Greece enjoy a period of 
artistic development and achievement unsur- 
passed in the history of the world. 



FRACMIiNT OF FRFSCO 
from (lie royul palace at 
Knossos, nhicli probably 
represents a Minoan prince 
taking part in a dance or 
other ceremony. 
(.'iiUftosy oj lleUcnii Society 


LESSON 6 

Art of Ancient Greece 


T hk ancient Greek conceived his gods and 
godtlcsscs in human form, and made his 
statues of them accordingly. He strove 
to achieve by means of balance and proportion 
the utmost perfection of which human form is 
capable, eliminating all accidental and personal 
elements. His human gods or heroes are 
generalised ; they arc persons, yet they arc 
impersonal. 

His an arose naturally from his daily life. A 
natural instinct for beauty was constantly fed 
by the sight of the graceful movement of beauti- 


fully developed bodies, draped or naked, en- 
gaged in dance or physical exercise. The last 
was almost as much a part of his religion as was 
his physically perfect god. 

The earliest Greek works of plastic art— 
Greek, as differing from Minoan and Mycenaean 
—clearly show Egyptian and Assyrian influences, 
though already in these archaic works there is an 
undeniable striving after truth, a searching for 
the essential beauty of the human form. The 
Greeks imbued their statuary with a general 
feeling of flight. For the first time in the 
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PART or- I HK C.REAI I RIE/.E OF IIIK I'AHTHICNON A1 AIHFNS 
showing magistrates and maidens in the Panalhennic iiroeessinn held every hvc 
years in honour of the goddess Athene. I'lie fric/e is carried above Ihe 
architrave of the inner row of columns at either end of Ihe cclla or temple 
itself, and along the side walls of the cellu. It was thus protected by the 
surrounding colonnade. 


history of art man had 
learned to soar away 
from his surroundings. 

With the dawn of the 
6th century b.c. the 
emancipation from the 
archaic was well on its 
way. French excavations 
at Delphi led to the un- 
earthing of a wonderful 
bron/e statue of a chari 
otecr, life si/c, in which 
the strongly realistic 
treatment of the feet con- 
trasts with the conven- 
lionalised drapery. 

Skilled reconstruction 
has thrown fresh light on 
some of the work of this 
period. A restoration of 
the pediment of a temple 
at Acgina, representing nude athletes fighting 
across the bodies of their stricken comrades, 
reveals an unexpected freedom from stiffness. 

The (iireat Greek Sculptors 

But the great period of Greek sculpture begins 
about 480 n.c., with the Argive school of 
Polycleitus, Myron, and Phcidias. The “ Dory- 
phorus " of Polycleitus was one of the earliest 
statues m which the weight ol the body, instead 
of resting on both feet, is thrown on one foot, 
while the other leg is “ IVec standing with the 
heel raised from the ground. A wonderfully 
easy pose results. According to the Greek 
writers, Polycleitus interested himself especially 
in the study of human proportions and pro- 
duced the “ Doryphorus ” as a model of the 
human form at rest. 


Myron was one of the first lo discard the 
rigid uprightness of chest and head, and to 
show the full ncxibilily of the bodv in action. 
His statues of athletes, among them the well- 
knowm Discobolos (discus thrower), are notable 
instances of his art. This school reached its 
culmination point m Phcidias, who was un- 
doubtedly the leading spirit in the sculptural 
decoration of the Acropolis and was respon- 
sible for the colossal statue of Athene, 40 feet 
high, by which this group of buildings was once 
dominated. It is considered likely that the 
sculptures of the Parthenon, if not actually th j 
work of Phcidias, were made under his direction. 

The 5th century, especially that part of it 
which is known as the age of Pericles, witnessed 
the highest point i cached by Greek art, but it 
remained at a high level for at least anothei 



ANOTHER PART OF 1'HF PANATHENAIC PROCESSION on the Parthenon frieze, showing 
Athenian knights or cavalrymen on their magnilicently-sculptured horses. The climax of the procession 
is depicted on the east side ; there a new robe is presented to Athene in the presence of the principal gods 
and the other principal goddesses of Greece. Of the 524 feet of the frieze, about 247 arc now in the 
British Museum : these sculptures were brought to London in 1806 a.s part of the “ Elgin Marbles*' rescued 
by Lord Elgin from inunlnent destruction on the Acropolis. 


1368 


Art 



MASTERIMFX’ES OF ANCIENT GREEK SCULPTURE. 
Upper left : Hermes with the infant Dionysus, ascribed to 
Pnixileies, now in the museum at Olympia in the Peloponncse. 
Upper ri^ht : the Nike (Victory) of Samothrace, now in the 
Louvre, Paris. Lower left : the Aphrodite of Melos (or “ Venus 
dc Milo’'), by an unknown master, also in the Louvre. Lower 
rii;ht ; the Doryphorus (spear-bearer) of Polycicitus, In the 
Vatican, Rome. 


hundred years. Then in the 4th century, the 
sculptor’s ideal became modified ; instead of 
aiming merely at the interpretation of a robust 
physical life and spiritual serenity, he sought the 
expression of human emotion and passion. 
The three great masters of this period are 
Scopas, Praxiteles, and Lysippus. To Scopas 
has been ascribed a head from the temple at 
Tegea (in the Athens National Museum), and 


masterpieces such as the Niobe 
group and the Nike of Samothrace 
arc ascribed at least to his influence. 

The most famous of the ascrip- 
tions to Praxiteles are the Venus 
of Cnidus, at the Vatican in Rome, 
and the Hermes with the infant 
Dionysus at the Olympia museum — 
works that show less passion and 
more dreamy tenderness than is 
seen in the art of Scopas. There 
is much human charm in the figure 
of the Hermes, but this hardly ex- 
tends to the child, whose man-1 ike 
exprc.ssion is curiously suggestive 
of those representations of the 
child C hrist in eaily C hristian art. 
Lysippus, who is said to have ex- 
ecuted a vast number of statues, 
including many of Alexander the 
Great, delighted m the lendering 
of physical vigour, as in the 
“ A poxy omen LIS ” of the Vatican 

“ Hellenic ” and “ Hellenistic ’’ 

Historians of artistic develop- 
ment draw a sharp line of division 
between the art that followed the 
death of Alexander the Great and 
that of the preceding peiiod. The 
change in political conditions caused 
by the formation of independent 
states under various princes is held 
to have been responsible for a 
certain debasement ol the artistic 
ideal. The works of the Hellenistic 
schools of Rhodes and Pei ga mum — 
notable among which arc the 
Laocoon group (Vatican), the 
Farnese Bull (Naples), the Apollo 
Belvedere, and the Dying Ciaul — arc 
considered to mark a decline. The 
first and last of those named have 
been accused of “ playing to the 
gallery.” But there are woiks of 
genius and real beauty belonging to 
the same age. 

Marble and Terra-cotta 

In order to ariTve at a just esti- 
mate of Greek sculpture, the student 
should consider not merely the works 
ascribed to the major sculptors, 
but also the far more homely aspect of life 
represented by the workers in terra-cotta. In 
the 4th and 3rd centuries b.c. Greek sculptors 
produced thousands of terra-cotta figures illus- 
trative of Greek daily life and charmingly free 
from the classic conventions. In this phase of 
the art they would seem to have had much in 
common with the Etruscan realists, and to have 
expressed their own sense of humour. 
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A very attractive form of this lighter Greek 
sculpture is seen in the Tanagra figurines, 
thousands of which have been found in graves. 
In the art of cutting cameos and striking coins 
the Greeks also achieved perfection. 

There is t\o extant Greek painting on which to 
form a judgment, apart from the Greek vases 
and the Pompeian wall-paintings executed by 
Greek artists during the late Hellenistic period. 
But there is no lack of literary records, and many 
names of Greek painters have come down to us 
We know that they used the fresco technique 
for wall paintings, and the tcmpcia (while of 
egg) for panels, and in the best period —the 
encaustic method, i.c. painting with dry wax- 
sticks and burning the colours into the carefully 
prepared surface Later came the mosaic work 
which was to become vulgarised m the dccoia- 
tion of Roman houses 

I'he decorative paintings of Polvgnotus and 


Micon were, it is safe to assume, coloured 
outline drawings, without modelling, shadow, 
or perspective. According to the records, 
Agatharchus, at the end of the 5th century, 
was one of the lir.st artists to study the problems 
of perspective. Then came Apollodorus, a 
pioneer in the rendering of light and shade ; 
and those reputed masters of realism, Zeuxis, 
Parrhasiiis, and Apelles. 

Although no means exist of comparing a 
single example of Cireek painting with medieval 
or modern work in that medium, we ha\c at 
any rale the evidence of the led and black 
figuie pottery to guide us in our estimate of 
the painters' ability m general. This w'are, 
produced in great quantities from the 6th to 
the 4th centimes and distributed through the 
Mediterranean countries, represents in many 
cases the Uncliest combination of ceramic 
design and pictorial embellishment cvei devised. 


LI.SSON 7 

Outline of Roman Art 


T iir slalcmcnl of Horace that ‘‘ conquered 
(irccce led her conqueror captive” in 
the arts has frequently been taken to 
mean that the Romans were mere plagiarists 
from the older civih/alion. This is true only 
in so far as they were content for a lime to sit, 
nielaphorically, at the feet of their artistic 
masleis and Icain. The Romans weie soldiers 
and practical men of affairs ; the Greeks were 
philosophers, poets, artists, with the wisdom in 
such matters that centuries of pcacc- 


mainly to (ireek sources, embarked on an artistic 
couise peculiarly its own fiom the beginning of 
the 6lh century n.c. Roman art from the time 
of the kings down to the middle of the re- 
publican pciiod was in reality 1 iriiscan. 

The Ltruscans handed on their gift foi 
realistic poitraiture to their Roman successors. 
I'wo salient features of Llriiscan civilization 
wcie belief m a future life and a reverence for 
ancestors, and both were displayed m then 


fill endeavour can give. They were 
scientists whose pre-eminence lay in 
the science of beauty. 

At the beginning Roman art was 
avowedly Hellenistic and ilcnvativc. 
Later came certain developments to 
lit the needs of its patrons. The 
Roman's pride in his own home was 
at variance with that of the Cireek. 
It IS in the decoration of the Roman 
villa that the social history of the 
empire is reflected. 

Ltruscan Art the Parent of Roman 

Rc.searches have brought into pro- 
minence a truth which the 19th-century 
enthusiasm for Cireek art tended to 
obscure, namely that there is such a 
thing as Roman art, pursuing its 
own lines independently of Cireek 
influences with which it never com- 
pletely coale.sced. The origin of this 
art we must seek in the neighbouring 
region of Etruria. The latter state, 
although originally owing its culture 



E TRUSCAN rOMli FRLSC'O showing a husband and wife 
at table. The man holds a large wine-vessel and appears to 
be inviting the woman to drink ; their servant brings two 
ladles and a wine-strainer. The unclothed male ligures 
contrast with the elaborate costume of the woman, 

MVrer. “ I irnsKisthe Maleffi" 
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funerary urns and sarco- 
phagi, each surmounted 
by a bust or full-size 
model of the deceased. 

Many Roman tombs 
were Rtruscan in style, 
especially the efiigics on 
cinerary urns. 

Development of 
Portraiture 

Sculpture became 
mainly a vehicle for per- 
sonal portraiture. The 
Greeks had made statues 
of their gods, of mytho- 
logical heroes, and of AGRIPPINA, called “The 

athletes, whereas statuary Yoiintser,” (c. A.D. |5 59), 

n ^ j mother b\ her hr.st hiisbund 

in Rome was towai ds a of a son who became the 

perpetuation of the forms emperor Nero. Later she 

and features of living married the emperor Claud- 

personalities. Where the ius, whoin^ s^c ^poisoned in 

Roman gods were de- 
picted in sculpture, considerable scope was 
allowed. 1’hc Romans thus found full ex- 
pression for their realistic tendencies, and it 
was maintained down to the days of the 
later empire. Many busts in museums 
represent unknown individuals and show 
“ with matter-of-fact, even pitiless realism 
the Roman gentleman as he was 

The radical difl'erence between Greek 
and Roman portraiture is worth noting 
The realism of Roman portraits is well 
exemplified at the beginning of the imperial 
age by portraits of Julius Caesar and 
Augustus (about 60 and 20 u.c.). In the 
succeeding period, from Augustus to 
Vespasian, it is not in the portrayal of 
imperial personages that best specimens 
of the art arc found, but in the portraits of 
unknown pyersons. In 
Roman sculpture the 
anonymity of the artist 
forbids identification of | 
his work, and there are 
no schools of sculptors, 
as in Greek art, in 
which the creation of a 
type often enables us to 
recognize the artist. 

Under the Flavian 
emperors sculptured 
portraiture reaches its 
highest point, and extra- 
ordinary skill is shown 
in the combination of i 
the Hellenic and Roman 
elements. Good examples 
are of the two portraits aiw ri^yii 

ot Titus, in the Biitish piirtralt sculpture. 
Museum and the Vatican. adopted son of Julius 


The great impetus given to art under 
the Flavian emperors, which is exem- 
plified in the portraits of the time 
(A.D. 80 onwards), was due to the 
increased skill of the native Roman 
artist, who broke free from the con- 
ventions of the Augustan age and 
produced a new national art full of 
vigour and realism. During the century 
from Vespasian to Marcus Aurelius, 
Roman art was at its best. 

The Frescoes of Pompeii 

Owing to the preservative action of 
the volcanic ash, many of the mural 
paintings in the villas at Pompeii and 
The Herculaneum (buried a.d. 79) were dis- 
covered in a remarkably fresh con- 
“jJe dition. It should be emphasised that 

she the easel picture (i.e. one painted 

»ud- separately on wood or canvas and 
' therefore movable to any position) was 

unknown to the Romans, but their 
mural pictures frequently served the same 
purpose as an easel picture, that of creating a 
window-like illusion. 




TWO ROMAN EMPERORS : examples, with the empress above, of Roman 
piirtralt sculpture. Left, Caracalla (ruled A.D. 211' 17) ; right, Augustus, 
adopted son of Julius Caesar, and the first emperor (ruled 27 B.C. A.D. 14) 
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One of the chief illusions aimed at 
and achieved was that of extra space to 
a room. Openings imitated m the panels 
of a wall were made to frame landscapes 
representing the open country outside. By 
dexterous disposition of painted columns 
and scenic effects, a completely enclosed 
room could be made to resemble a clois- 
tered court. One of the frescoes of the 
villa of Livia at Pompeii occupies an 
entire wall with the representation of a 
garden that achieves both realism and 
considerable decorative charm. 

The colours, unusually brilliant, were 
flat. A panel or a ligure was thrown into 
relief by black or by that Pompeian red 
still used in some contemporary schemes 
of decoration. Landscape, allegory, and 
myth naturally demanded light and ten- 
der colours. Modern authorities have 
called attention to the curiously free hand- 
ling of some of these frescoes. Certainly 
the Pompeian painters outstripped the 
Greek and other conventions in mural 
painting in their efforts to satisfy their 
essentially practical and rcalislic-mindcd 
patrons. 

Painting Replaced by Mosaic 

It IS a curious fact that the destruction 
of Pompeii seems to have synchrc>nised 
with the almost complete disappearance 
of the art of painting in the Roman w'orld. 

Us place was taken by a new method of 
decoration, that of mosaic, which, despite 
its obvious limitations, yet piovcd an 
effective form of graphic art. Originally 
practised in the East, it was first introduced 
into Italy about the middle of the 2nd century 
u.c:., and was used for floors and for wall 
decoration. Subsequently it spread to the 
piovinccs, often with a very skilful and happy 
pictorial result, and some of its finest achieve- 
ments during the period of the empire are 
to be found in the pavements of houses in 
France, Germany, and Britain. 




SILVER CUPS once used by a wealthy Roniao, found ai 
Roseoreale. Their decoration consists of garlands of flowers, 
hung as for a feast, and below them the figures of skeletons 
with masks, torchg^. and other equipment for the occasion. 


WALL DECORATION AT POMPEII ; a striking 
example of “ Irompe-ra'il” (deceive-the-cye) painting, 
giving an illusion of framed openings on to other rooms 
and outside spaces, in the Hou.se of the Vettii. 

Photo flfoi>i 

The Roman potter inherited technical skill 
from his Etruscan prototype, profited consider- 
ably from Greek designers, and achieved a 
striking success in the well-known Arretinc 
ware, in which the decoration is stamped in 
relief by moulds. The pottery itself was made of 
red clay. The F^orlland vase, in the British 
Museum, is a triumphant exposition of Roman 
genius in glass work, which, indeed, following 
the invention of the blow-pipe, was frequently 
made to take the place of pottery in 
everyday use. From glass was devel- 
oped the so-called mosaic glass used 
by the Romans for producing ware 
unequalled in richness of colour. 
Gold and silver plate and bronze 
articles for household use or orna- 
ment have been found at Pompeii 
and the former port of Ostia. 

Pompeii, it must be remembered, 
was an ordinary Italian seaside town 
of the early empire. The standard of 
comfort and decoration in the houses 
of its wealthier citizens hints at the 
glittering extravagance of life among 
their social superiors in Rome itself. 
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Byzantine Art 


W Mii f- C hristian art may he said to have 
hey II n m the obscurity of the catacombs, 
thcic is not very much in what remains 
of the frescoes and carvings ol these under- 
ground refuges that denotes a definite arlislic 
impulse distinct fiom what had preceded it m 
pagan Rome T he ( hiistians of the catacombs 
totik over many of the motifs and subjects that 
the pagan ai lists had used, and gave them, so 
far as their craftsmanship allowed, a new sym- 
bolic meaning. I Itnal patterns such as the 
vine were equally applicable to the New Testa- 
ment and to the worship of Bacchus, and many 
a pagan myth lent itself to the illustration of a 
C’hi istian piccept. 

Hut there was one important difference. The 
early Christians w'cre strongly averse to render- 
ing the divine story in terms of the human form, 
and employed unpretentious symbols, such as the 
fish, the alpha and omega, the cross, the palm 
branch, and the lamb, wherever they could. 
When the human form is represented, it is an 
abstraction, a symbol, not a naturalistic 
interpretation. 

Yet this art ol the catacombs was extra- 


oidmarily widespread. The catacombs of Rome 
were but a fragment of the whole. There are 
other catacombs at Naples, where the Christians 
used old quarries ; at the once-magniliccnl cil> 
of Syracuse in Sicily ; at Ziza, near Palermo, in 
the same island ; and in northern Afiica, at 
Alexandria and other places where the Roman 
colonists had penetrated. It is impoilant to 
remember the existence of these outlying cata- 
combs, if only as evidence of the extensive 
growth of the C hristian community, whose 
members, though separated by vast distances, 
w'ere united in a common ideal, which waslatei 
to find expression m By/antmc art. 

(ilrowlh of Byzantine Art 

In A.D. 330 the emperor C onstantine, having 
formally adopted ( hiistianiiy as the state 
religion, moved his capital from Rome to 
By/antium (Constantinople). With Rome 
relegated to the position of a provincial city, her 
importance as an aitistic centre rapidly dwindled 
and het craftsmen forsook her for the new' 
capital. At (he same lime Christian artist*, and 
worshippers m Cireece, in Egypt, and in Syria, 
who had all along developed thcii 
faith and the art connected walh it on 
eastern rather than on Roman lines, 
gravitated to the new centre. It was 
almost inevitable then that By/anlium 
should become a rallying ground 'for 
woi Id-Cdii islian art. 

In the shaping ol Byzantine art 
this eastern mtlucnce proved a good 
deal more potent than the western. 
To the eastern artists Christianity 
presented itself in terms of colour 
rather than of form, and it was coloui 
that assumed the piedommance in the 
eastern capital and later spicad its 
influence through the west. The 
naturalistic predilections of Rome dis- 
appeared ; sculpture in the round 
almost entirely perished, except in the 
art of the ivory workers, who 
developed the very highest skill. 
Decoration became flat once more, 
relying on coloui to give it a sensuous 
appeal. 

Mosaic Replaces Sculpture 

Mosaic work was the outstanding 
characteristic of Byzantine art -very 
much as, in the centuries to follow, 
stained glass was to become the 
crowning glory of medieval Gothic 
art. The walls of Byzantine churches 
were often resplendent with light 



BYZ.\NT1NK TAPESTRY was developed as a fine art after 
the introduction of the silkworm to the Empire in the 6th 
century. This early specimen, with a doubled design of 
Samson slaying the lion, was probably woven at Alexandria. 

ymtuiu ami Albeit Museum 
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and colour, formed into 
images which, though con- 
ventionalised, had an im- 
pressive nobility of design. 
In Roman times coloured 
glass and gold had been 
used for mosaic work, but 
by the time of Constantine 
these materials had been 
replaced by fragments of 
inlaid marble and other 
haid stones, enriched with 
brilliant enamels and glass 
woik and gold On a 
stucco foundation the in- 
numerable liny pieces, oi 
lesscjac, were lilted together 
with amazing skill, and 
polished smoolh. Originally 
applied to pavements, m 
imitation of caipet, mosaic 
art produced rich geometric 
designs ; later it was used 
foi luige mural decorations, 
conhned at first to the in- 
leiiois of churches, but by 
the I2lh century appearing 
on the facades also. I he 
conventions of this medium 
were as austeie a discipline 


BV/>/VN'nNK MOSAIC was adapted 
IVoiii Oriental sources and attained a 
rri‘(|iicntly sombre nin}*iiihcence. This 
di$>nitied conventional portrait of C'hrisi 
is a portable example, composed of 
stone tesserae. 

,\iil’i>n<il Musi'iini luitrn'C 

richness and 
was bi ought 
decoration. 


Roman lines. Descriptions 
of the early Christian 
basilica, in which the 
Byzantine builders intro- 
duced their new principle 
of dome construction, can 
be found in our Course 
on Architecture. The 
Byzantine style of church 
building lent itself ad- 
mirably to the use of 
colour. C'laflsmcn in stone, 
wood, ivory, metal, enamel, 
and glass pioduced superb 
carvings and mouldings, 
plaques, candelabia, and 
altar rurnilure, including 
chalices of tnilstandmg 
bcauly. The textile workers 
of the Last weic kept busy 
designing and executing the 
richest of ecclesiastical 
vestments. Nor must one 
forget the illuminalors of 
maim sen pis, whose c\- 
quisiie work has never been 
surpassed fxcepl foi 
aichilcctuic, the major 
arts languished ihroughout 
ihn pcru)d, but all the 
glowing radiance of the F^ast 
into the seivice of Byzantine 


as the conventions later imposed by the nature 
of stained glass. 

Archilccluie alone continued to develop along 



LESSON 9 

Medieval Art in Europe 


M loilvai. art found its highest expression 
in church architecture, culminating in 
the maiestic cathedrals of the so-callcd 
Gothic period. These arc dealt with at length 
in our Course on Architecture. But virtually 
all other forms of art were equally inspired by 
religion and directed all over Europe to its 
requirements. 

The main function of medieval sculpture, for 
example, was to ornament the cathedrals and 
churches, especially the facades ; and to em- 
bellish with effigies the tombs of kings, prelates, 
and other dignitaries. All over Europe the 
beautiful work of thousands of anonymous 
sculptors and carvers in stone, wood, and ivory 
remains a delight and an inspiration. One 
needs only to mention the exquisite statues of 
the kings of Judah on the west portal of Chartres 
cathedral, all severely and properly disciplined 
to their function as an essential part of the 
architecture and therefore deliberately struc- 
tural, rigid, and compact in form, yet each 
possessing (as is soon found on closer inspection) 


an individual character. To quote Helen 
Gardner in her book. An Tluon^h ifiv zlge.v ; 
“ The modelling in these ligures, which arc 
carved from building stone, has not the subtle 
surface modelling of the Greek ; but such a 
surprising amount of feeling has been secured 
by concentrating upon such a detail as the smile 
about the mouth or the expression of the eyes. 
This again is in marked contrast to the Greek, 
who disregarded physiognomy, making his 
liguies in their entiretv expressive of his 
thought." 

To lake an example nearer home, the west 
front of Wells cathedral, m Somerset, has no 
fewer than 300 statues, arranged in a formal 
cohesive design ; and there arc displays of the 
same kind scarcely less impressive at Lichfield 
cathedral and Westminster Abbey. But this 
figure sculpture was never developed in England 
to the same extent as in France and Italy; 
Milan cathedral has the largest collection of 
such statuary, the exterior being embellished 
with about 2,000 marble figures. 


1374 


Art 


The great play of fancy in the carving of 
grotesques — odd combinations of man and 
beast, originating from the MS. “ bestiaries 
is also characteristic of Gothic ecclesiastical 
sculpture. They represent a freedom and light- 
heartedness which appears to be at variance 
with the solemn purpose of the buildings in 
which they find a place ; but it is a licence 
mostly used with discretion, tucked away in 
odd places high up on the walls and columns 
and pinnacles, suggesting some jolly medieval 
friar cracking jokes between his penances. 

The recumbent figures on the tombs followed 
certain conventions in the matter of drapery 
and the disposition of limbs, and arc almost in- 
variably of truly monumental dignity, com- 
municating in their very lines a wonderful sense 
of profound repose ; but the portraiture is 
finely naturalistic. The names of some of the 
greatest English sculptors of such eflTigies arc 
known : they include one John of St. Albans, 
and William Torel, whose clligy of Henry III in 
Westminster Abbey is one of the world's most 
beautiful bronze ligures. 

The Glory of Stained Glass 

Within the cathedral there was little room for 
paintings or mosaics on the walls. As Gothic 
architecture developed, windows became larger 
and larger until they represented the greater 
portion of the interior surface of the walls, the 
thrust of the roof being taken by huge exterior 
buttresses. Nevertheless the interiors were 
gloriously enriched with colour more radiant 
than could have emanated from any painting, 
when these large windows were filled with 
stained .glass, the principal and most striking 
decorative feature of Gothic interiors. 

As stained glass is so essentially an art of the 
Middle Ages, this is a convenient point to con- 
sider this branch of pictorial and decorative art 
in some detail. 

A stained-glass window is a design in terms of 
coloured light. The colour of the glass is for 
the most part produced chemically (e.g. from 
metals) while the glass is m a molten stale. Such 
glass is called “ pot metal." Small pieces of 
glass of different colours are held together by 
strips of lead, which also supply outlines for the 
design ; but in a large window, the sheet of 
gla.ss and lead is reinforced by iron bars. The 
iron bars and the lead strips are therefore taken 
into account by the designer, as well as the 
various colours ; indeed they help to determine 
the general design. The separate pieces of 
coloured glass are cut to the required shape by 
a diamond and fitted into the pliable lead, and 
the various pieces of lead arc soldered where 
they join. 

Further refinements, e.g. human features, 
drapery folds, shading, are obtained from the 
use of a brown enamel (consisting chiefly of 


iron oxide mixed with fusible glass), applied with 
a brush and then fixed into the mam glass so 
that it becomes part of it. In the 14th century 
It was discovered that silver salts fired on the 
gla.ss have pleasing yellow and orange stains on 
white glass, and these in combination with the 
brown enamel gave a wider range for pictorial 
representation as well as increasing the re- 
splendent effect. 

Grisaille : The “ Five Sisters ” 

Beautiful effects were also obtained from a 
limited use of colour. Indeed as early as 1 134 
the Cistercians prohibited the use of coloured 
glass, and this helped to develop the art of 
" grisaille,” i.c. windows of white glass decorated 
only with the brown enamel, cither in solid lines 
and masses or as a thin wash, relieved only here 
and there by small and judiciously placed pieces 
of coloured glass. Early " white " glass had a 
faint greenish tint and a silvery opale.sccnce, and 
with the skilful use of lead strips and stain in 
the design a grisaille window could be one of the 
most exquisite products of the medieval period. 
An out.standing example is the wonderful 
“ Five Sisters ” window of York Minster, made 
up of nearly 100,000 separate pieces of glass. 
York also contains one of the world's richest 
examples of stained glass in full colour, in its 
great east window (78 feet by 3.T feet), made m 
1405. It is rivalled only by the east window 
at Gloucester (72 feet by 38 feet), made in 
r. 1350, and by the glass in the great French 
cathedrals, especially that of Chartres. 

Later History of Stained Glass 

As technical resources improved, the art 
degenerated. Enamels were used as colouring 
materials, and the general cflcct became in- 
creasingly that of painted glass rather than 
stained glass, and the qualities inherent in the 
nature of the materials— coloured light and lead 
strips — were sacrificed to naturalistic picture- 
making, complete with backgrounds and dis- 
tances. By so much as windows became in- 
creasingly pictorial were they the less harmonious 
as architectural decoration. 

The Renaissance and Reformation ended the 
long reign of the Church as almost the sole 
patron of art, and stained glass suffered a long 
decline. Reformers were more interested in 
destroying stained glass than in creating it. 
Although developments in domestic and other 
secular architecture widened the range of 
artists in stained glass, most of the designs they 
produced would have suited an opaque back- 
ground equally well. 

The 19lh century brought a revival, especially 
in England, following the Oxford Movement in 
the Church of England and the accompanying 
restoration of colour and beauty to church 
ceremonial ; and it is interesting to note that 
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the revivers of the art — men like Winston, 
Clayton, Burne-Jones, and Morris— went back 
to the principles of the medieval designers, 
consciously seeking to reproduce what had long 
been thought of as defects. In other words, they 
sought always to subordinate pictorialism to the 
simple beauty of pure coloured light and the Hne 
decorative and structural effect of the lead 
strips. 

Medieval painting as such found its most 


exquisite and most characteristic expression in 
the illumination of MSS. Here again the mam 
concern was with decorative effect rather than 
with naturalism, but for all the conventional 
design and application of gold leaf, these 
craftsmen, like the sculptors, contrived in- 
creasingly to seize all kinds of opportunities not 
only for individual fancy, but for miniatuiw 
portraits and landscapes of the utmost delicacy 
and freshness. 


LESSON 10 

Basic Materials of Painting 


T his historical survey now reaches the period 
of the European Renaissance, and several 
subsequent Lessons will be concerned 
chiefly with the emergence during that period of 
the great historical “schools” of painting — 
riorentine, Venetian, Flemish, Dutch, French, 
Spanish, and so on. The period of the his- 
torical schools may be taken as coinciding with 
the conception of painting as the art of repre- 
senting visual truth, sometimes for its own sake, 
sometimes subserviently to other ends, e.g. 
religion, and the gradual perfecting of the 
painter’s craft to the achievement of this purpose 
in combinaiion with harmonious and pleasing 
design. 

Before the varied achievement of the his- 
torical schools IS studied in any detail, it is 
advisable that some general information should 
be given about the technique of the painter and 
his materials. 

The pigments used by the artist are various 
mineral, vegetable, and (occasionally) animal 
substances, prepared chemically. They arc 
applied to a given surface, such as wood, canvas, 
or paper, usually but not invariably by a brush, 
after they have been mixed with a suitable 
medium, e.g. linseed oil, tempera (while of egg), 
or plain water. When an oil medium is u.scd, 
the brushes arc commonly of hog-bristle, but 
other media demand softer and more pliable 
brushes, such as sable. 

Modern Materials 

In earlier days it was the artist's practice to 
grind and mix his own pigments, but “ artists’ 
colours ” are now prepared by manufacturers, 
ready mixed to a stiff paste with linseed oil 
or poppy-seed oil, and packed in metal-foil 
lubes. Those intended for water-colour work 
are sometimes sold in small hard flat cakes, 
prepared with size or gum arabic ; but usually 
to-day they are softened with glycerine and sold 
either in tubes or in china pans. The artist 
using an oil medium may choose to dilute the 
pigments, and will certainly re-mix them in 
small quantities on his palette according to his 


immediate requirements. The range of pigments 
IS continually extending, but the artist’s choice 
of them IS governed by consideration, not only 
of their colour, but also of their durability, their 
relative transparency or opaqueness, and the 
possible chemical action of one upon another. 
The ready solubility in water of certain pigments 
(e.g. Prussian blue) is an obvious recommenda- 
tion for their use in water-colour painting. 

Other media used include fresco (explained 
later in this Lesson), distemper (gum), encaustic 
(wax, worked with hot tools), pastel or crayon, 
and body colour, also known as gouache, which 
IS walei colour made opaque by admixture with 
C hinese while (zme oxide). 

If the artist is using oil colours or an oil 
medium, the surface on which he paints, 
whether it be canvas or wood, requires to be 
primed with a coaling of size, usually mixed with 
white lead. Canvases are to-day obtainable 
already primed, and stretched on a frame to 
give a lirm, flat surface. Paper for painting 
in water colours is also usually stretched to 
prevent it from “ cockling ” through saturation 
during the process of painting. 

Fresco and Tempera 

The craft of painting as we know ii lo-day 
began in Italy with the dawn of the Renaissance. 
Early Italian masters painted in fresco on the 
walls of buildings, especially churches, and in 
tempera on panels of wood over which canvas 
had been pasted, with a plaster ground over 
the canvas. 

Fresco is water-colour pigment applied to 
freshly laid plaster with no glue to hold it. 
The pigment is applied to the wet plaster, to 
become the surface of the plaster as it dries. 
Thus, once applied, it cannot be retouched or 
altered. A.ny plaster which dries before the 
colour has been applied must be chipped away. 
The severe discipline of this medium helped to 
develop sure draughtsmanship. 

The early Italians drew their outlines first, 
then laid on their colour in flat coats, concen- 
trating on simple statement in line, colour, and 
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piclolial conipoMlion. Bui ihc Renaissance 
hroughl first an urge to give whatever objects 
weic depicted a more solid and “ rounded ” 
appearance by the help of light and shade, and 
to place them realistically among their sur- 
roundings. Then came discovery of the laws of 
linear perspective and esperimcnts in fore- 
shortening to give an appearance of depth not 
only to individual objects depicted but to the 
whole picture. Another achievement was the 
representation of “ aerial perspective," i.e. the 
effect of atmosphere, in giving the appearance 
of depth to the picture, and achieving greater 
pictorial unity. F^y all these means the later 
Italian painters, culminating in Michelangelo 
and I.eonaido da Vinci, strove and learnt to 
present ever more skilfully the elTect of three 
dimensions on then flat two-dimensional suiface. 

Development of Oil I’ainting 

F'or a long time the use of oil in Italian 
painting was confined to an addition of coloured 
gla/es over tempera painting But in noilhern 
Huropc the oil medium, VN hich had been known 
as caily as the fOth century, came to perfection 
in the hands of the I Icmish painters, of the 
14th and early 15lh centuries, especially the 
two Van I yck brothers, the secret of whose 
iTicthod is popularly supposed to have died 
w'lth them. It is possible that the oil medium 
developed the moie readily in these northern 
latitudes because the rnoisler air was deleterious 
to fresco. The Van I ycks painted m oil on a 
while gesso ground. The method adopted by 
later F lemish artists was tiiai of a monochrome 
Linderpainting upon which was imposed a 
smooth impaslo, with solid paint for the lighter 
portions of the picture and transparent paint 
for the darker 

Oil painting was soon ado|3led by the Italians, 
if only because the medium allowed more 
scope in alteration and retouching. In other 
words, the discipline exacted by the medium 
was infinitely less strict. Michelangelo is said 
to have scorned it for that very reason, as 
“ fit only for women," and there are certain 
critics to-day who dale a general decline in 
the quality of painting from the lime of its 
introduction— from which moment, they say, 


paintings inevitably suffered from lack of 
precision in statement and in design. This, of 
course, is true only if precision of statement 
is accepted as the sole criterion by which a 
painting may be Judged • and, of course, not 
everybody would agree that this is so. 

Italian painters who adopted the oil medium 
include Perugmo, Verrochio, and L.eonatdo 
da Vinci. They followed the Flemish method. 
On the other hand, the painters in oils of the 
V^enclian school prepared their underpainting 
in full solid impaslo, then added transparent 
oil gla/es. Titian, the greatest of the Venetians, 
used underpaintings of tempera m massed lights 
and darks, then superimposed his superb colour 
in oil glazes. 

Technique in Oils 

l inally came the method of oil painting that 
gradually came to predominate and is tiie one 
most in use to-day, the “ direct " method. 
In this the solid colour is applied directly to 
the canvas without cithei underpainiing or 
subsequent gla/e. The first to evi'ienmenl 
with this method w'cie Caravaggio and his 
Neapolitan school of Tenebrists at the eiul ol 
the I6lh century The method was mlroduecd 
into Spam and Fiolland early in the I7lh 
century. Velazquez in Spam and Rembrandt 
and Hals in Holland were all masters of the 
“ direct " method. 

'Fhe chief etfecl of the method is of grcatei 
freshness and vigour. Historically it induced 
for the first lime admiration of a picture not 
only in respect of its fidelity to natural appear- 
ance but also in respect of its brushwork. 
An artist could now lake legitimate pride m 
displaying the sweep and mark of the brush, 
rather than concealing it. Indeed he could 
make such things almost as expressive and 
significant and as subservient to his purpose 
as good draughtsmanship or composition, 
rhereafter the pictorial representation of nature 
was no longer confined to an aping of forms ; 
it became, rather, a frank translation of nature 
in terms of individual brush-strokes, and 
technique could be enjoyed for its own sake. 

The technique of painting in water colour 
will be separately considered in a later Lesson. 


LESSON II 

Precursors of the Italian Renaissance 


T in: great movement m art and letters 
known as the Renaissance had its origin 
in Italy at the end of the 14th century. 
Early in the 15th it was becoming inter- 
national in scope. Then it was that under the 
rule of the Medici familv in Florence, humanism 


became a cult. Scientists and men of letters, 
architects, painters, and sculptors devoted 
themselves to the study of classic literature and 
antique art. The writings of Greek and 
Roman philosophers were popularised, frag- 
ments of ancient sculpture unearthed, ruins of 
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classic buildings investigated, and the lessons 
learnt from them applied to the creation of 
new monumental buildings. In a short time 
what remained of the Gothic taste was swept 
away. The gradual flowering of the Renaissance 
was the outcome of five hundred years of dark- 
ness, of a period that had lost the flexibility 
and aesthetic discrimination of the best Greek 
and Roman epochs. 

Art Becomes Secular 

Humanism stood for much more than the 
mere study of the antique. It v\as identified 
also with the liberation of thought and ideas. 

I ven as early as the 1.3th century the Gothic 
architects and sculptors of the North were 
reaching out towards a more individual con- 
ception of art than had previously been per- 
mitted by the Church. In the North the new 
ideas of the 15th century coincided with the 
Reformation. In Italy there was no Reformation 
in the Church ; but in Morcncc arose the new 
religion of science. It arose with such force 
that it spread over Kuropc. The numerous 
city stales into which Italy was divided were 
presided over by merchant princes who 
challenged the lay authority of the Pope while 
them.sclves remaining within the body of the 
Church. Under their patronage and that of 
the wealthy cili/ens who supported them, art 
became to a great extent secularised, and artists 
\Nere encouraged to work under less restricted 
conditions, 'fhe building and decoration of 
palace and civic building became at least as 
important as the building and decoration of 
church and cathedral. 

The theory that Renaissance art merely 
repeated antique classi- 
cal art has long been 
exploded, E-ven in 
architecture it was very 
far fiom being a mere 
reproduction of redis- 
covered Greek and 
Roman forms. The 
great designers put so 
much genius into scien- 
tific interpretation of 
realism tliat the classic 
forms became a new 
means of scientific ex- 
pression and were used 
to solve constructive 
problems arising from 
quite new types of 
building. 

The Italian Pioneers 

Historically the 
Renaissance flourished 
in the 15th century. 

More than a hun<lred 


years earlier than this, Cimabue (1240 1.302) 
showed himself to be no longer fully controlled 
by the Byzantine models ; his painting shows a 
form of “ impressionism.” He executed several 
important frescoes in both the churches of 
St. Francis at Assisi. His last work is said to have 
been the mosaic of Christ in (ilory in the apse 
of the cathedral at Pisa. His work in this 
medium was without equal at the period. 

Niccola Pisano (c. 1206-78), the creator of the 
sculptures (1260) on a famous pulpit at Pisa 
and of ihoFC on the great pulpit in Siena 
cathedral, revived the noble grandeur of classic 
form ; he was also a skilled engineer and great 
architect. Giovanni Pisano, his son, executed 
the pulpit of St. Andrea at Pistoia, which gives 
an early glimpse of that naturalism and emo- 
tional expressiveness which were to become so 
marked a feature of later Renaissance painting. 
These artists represent already the twin currents 
of Renaissance thought humanism and the 
urge to realism — at their source. 

Giotto ; Andrea Pisano 

I'he first man of the pre- Renaissance period 
to paint objects in a manner that enables the 
spectator to realize their likeness to actuality 
without mental efl’ort was Ciiolto (1266-1337). 
He preserved traditional ideals, but created 
reality. His form is not merely plastic, but 
shows the constructive lines of composition. 
There is a vital suggestion of drama, a striving 
for more than mere beauty of line and colour. 
There is more form in his work but less vision, 
less grandeur, than in that of his predecessors. 
A great senes of frescoes at Assisi and a famous 



CHRIST Wri'H ANGELS on a cclllne in the Upper Church of St. Francis 
at Assisi : one of the few paintings now uscrihi'd to Cimabue, the early 
Florentine artist, also famous for mosaic work and as the teacher of Giotto. 
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altarpiece in St. Peter’s at Rome bear witness to 
his naturalistic genius and sincerity. He had 
several followers in painting, but their work — 
mostly uninspired — did little towards the 
development of the master’s ideals. It was a 
sculptor, Andrea Pisano, who did more than 
any contemporary painter to further that 
movement which Giotto had begun, away from 
the old conventions. Andrea and his pupils 
infused vigorous life into the art of lelief 
sculpture, and there are few things liner in that 
art than this master’s bronze gale to the 
Florentine baptistry. 

The Kalian Schools Contrasted 

Side by side with the school of Florence a 
school of painters arose at Siena, of which 
l^uccio di Buoninsegna was perhaps the greatest 
member. Biit in the early paintings of the 
Sienese school there is only a slight advance 
from the immobility of the Byzantine models. 
The style never quite freed itself from the 
hierarchic tradition. It had not the vitality of the 
Florentine school, and was soon left behind by 
the latter in the race for pre-eminence. Outside 
Tuscany the influence of Giotto’s art was shown 
in the work of painters of Rimini, but the 



THE VIRGIN MARY WITH ANGELS, a 
fresco by Giotto In the Chapel of the Arena, 
Padua. Giotto as painter, architect, and sculptor, 
led the Italian brcnk-away from the conventions 
of Byzantine art. 
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PULPIT, PISA CATHEDRAL, dating from 
126K : one of the famous works of the sculptor 
and archilccl Niccolu Pisano, who revived the 
imaginative use of classical forms. 


Venetians for a long lime remained more 
faithful to the Byzantine tradition. 


Versatility of Italian Masters 

One characteristic of these precursors remains 
to be mentioned — their many-sidedness. Giotto 
was not only painter but also architect and 
sculptor. The great campanile of the cathedral 
at Florence is striking testimony to his achieve- 
ment in both these other arts. Orcagna, 
Andrea Pisano’s most celebrated pupil, was 
equally famed as painter, sculptor, goldsmith, 
and architect. Even in these early days to 
know one art was to be conversant with many, 
if not actually distinguished in more than one ; 
and as the Renaissance matured, this habit of 
versatility became more marked, until the 
culmination was reached in those two giants of 
artistic endeavour, Michelangelo and Leonardo 
da Vinci. The restless intellect of Leonardo, 
indeed, could not be kept within the confines of 
art, but ventured courageously and eflfectively 
into military engineering and the then unknown 
science of aeronautics ; while Michelangelo 
demonstrated his superb powers equally in 
sculpture, painting, and architecture, in addition 
to being no mean poet. In the Renaissance the 
barriers between the various arts were to a 
great extent broken down in a common effort 
for the enrichment of life. 
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Masters of the Italian Renaissance 


I N the early days of the Italian Renaissance 
the Florentine school took the lead in the 
art of painting, Siena occupying the second 
place. The subsequent history of the movement 
in the arts reveals the rise and development of 
several other local schools, each of them being 
identified with the name of at least one great 
master ; in fact, there was hardly a town of any 
importance that did not have its school of 
painters or sculptors. 1 hus the schools of 
Rome and Venice developed when the inlluencc 
of Florence began to wane ; Milan, Bologna 
and Genoa, Parma, Naples and Modena, 
Ferrara, Pisa, and Lucca — all had their periods 
of artistic activity and fame. Most art his- 
torians do not adopt a severely local classifica- 
tion, but range the painters under more general 
headings, such as Tuscan or Umbrian or 
Lombard, finding in those within the category 
some common bond in style or technique. 
Many of the great artists travelled, and were 
inllucnced by other schools or imparted their 
own knowledge to them. 

I' loreiice and Venice 

It is not always easy to distinguish among 
these schools, especially those of central Italy, 
where the inlluencc of Florence was dominant. 
But so far as pictorial art is concerned, a 
difference was to develop in the early part of the 
Kith century between the Florentine school and 
that of Venice. Whereas the ' lorentines 
thought mainly in terms of form 
and line, the Venetians weie first 
and foremost colorists. Venice 
was always less concerned with 
the revival of the ancient learning 
than with the colourful amen- 
ities of her own life— the pomp 
and ccicmony of government, 
the pageants of her canals, the 
domestic luxuries -anything that 
gave pleasure and relaxation 
from the daily cares of this 
sternly mercantile republic. These 
wealthy traders demanded an 
art that should be neither aca- 
demic nor didactic, an an that 
should not reflect classic know- 
ledge or otherwise exact an 
effort of the intellect, but that 
should reproduce the splendour 
of ihcir surroundings and appeal 
directly to the senses through 
harmony of colour. Venice had 
never lost touch with those 
aesthetic motifs that had come 


from Byzantium ; and Byzantine art was an 
art of colour. 

Of the painters working m the LSth century. 
Fra Angelico, Giovanni Angelico da Fiesolc 
(1387-1455), a Dominican monk, who is 
associated with the F'lorenline school, stands on 
the threshold of the Renaissance, yet neverthe- 
less apart. His was the triumph of the Gothic 
style. His frescoes m the museum of San 
Marco in Florence, and those in the chapel of 
Nicholas V in the Vatican, at Cortona and 
elsewhere, are considered examples of purest 
religious art. In the National Gallery, London, 
is one of his easel pictures : a “ Glory ” of 
Christ with 265 saints. The deeply sincere yet 
joyous nature of his art has often been stressed. 

Emergence of Humanistic Feeling 

Fra Filippo Lippi (c. 1409-69) expressed 
emotions of a difl'erent character. A Carmelite, 
he studied under Masaccio (1401 -r. 1428), a 
master who improved perspective in art and the 
relation of figures and objects to the background. 
Fra Filippo found beauty in Italian peasants, 
painting religious subjects from the luiman 
rather than from the idealistic viewpoint. His 
art reveals emancipation from the exaggerated 
religious fervours of some of his conlemporai ics. 
Lippi’s frescoes in ihe choir of Pralo cathedral, 
depicting events in the lives of SS. John the 
Baptist and Stephen, arc remarkable for their 
grouping and colour. IIis son, Filippo Lippi 



IHE ANNUNCIATION* by Fra AngcJico: one of liis frescoes in 
the Museum of San Marco at Florence. Perhaps the supreme 
exponent of religious sincerity in art, this Dominican friar til the 
fine austerity of the Gothic style with the JHrst hues of the Renaissance. 
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(1457 1504), is generally considered to be 
Kiipluicrs Iruesi precursor. His work displays 
meekness and piety, whereas the elder Lippi's is 
robust and turbulent. 

Masters of Differing Styles 

Sandro ■ Bollicelli (c. 1444 1510), Filippo 
Lippi's most brilliant pupil, was frankly Ciicck 
in spirit. With unet|ualled beauty of decorative 
line and rhythm, Bollicelli stood apart from the 
scicnlilic aims introduced into the art of the 
Renaissance by such masters as Donatello, 
Masaccio, and Pollaiuolo. Though Botticelli 
could express blithe and lovely pagan feeling — 
for example, in his famous “ Primavera in the 
Florence Academy he also possessed the 
capacity for deep and sincere feeling. Fiom 
1482 to 14‘)2 his style, from the brilliant and 
exquisitely fanciful, became more austere. 
Examples of this period arc his religious pictures 
of the Annunciation and the lovely circulais of 
the Madonna ; also the magnilicenl pagan 


human body in terms of muscular activity. 
Pietro Perugino (1446 1523) is perhaps chiefly 
noted as the teacher and forerunner of 
Raphael ; his paintings, though charming in 
colour and giaccful in form, possess an almost 
cloying sweetness. 

C oi reggio (14^4 1 534), unrivalled as a master 
of chiai oscLii o, possessed excellent command ol 
technique and of his medium, whether oils oi 
fresco. There are oil paintings by him in the 
National Cialleiy, London, but his greatest 
work was the fresco of the Assumption of the 
Virgin in the dome of Parma Cathedral. 

The Three Titans 

So we come to the three great names which 
lepresenl between them the culmination of 
Italian Renaissance art those of Raphael, 
Leonardo da Vinci, and Michelangelo. 

Ciitical opinion in the 20lh century has denied 
to Raphael (1483 1520) that supreme place in 
this hierarchy which he held undisputed through 


dccoi alive painting of 
“ The Birth of Venus ” 
(National Gall.). His 
frescoes in the Sistine 



Chapel of the Vatican 
arc representative of his 
greatest work. 

Piero della Francesca 
(c. 1416 92) gave to 

his paintings a crystal- 
line purity of light and 
colour. He was one of 
the first masters of 
“aerial perspective," 
and evenness of colour. 
His backgrounds, e.g. in 
the Baptism (National 
Gallery), are singularly 
pleasing in their blithe 
delicacy. A pupil of 
his, Luca Signorelli 
ic. 1441-1523), painted 
a number of frescoes, 
and of his easel pictures 
there arc several exam- 



LA PRIMAVERA (Spring), by Sandro Botticelli, is a masterpiece of his 
earlier period, during which he preferred classical subjects. Later, he turned 
often to Christian religious motives, though still retaining his superb linear, 
** open air ” style of compo.sition. 
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TfiK HOLY I'AMII.Y “■ witliflie Moliti-oak," one 
of more than lifty piiintiii^s by Kiipliuel of the Holy 
family or the \ irKin aiul Child. This group, 
dated 151 K, is in the Pi ado Gallery al Madrid. 

earlier centuries ; but crilicul opinitui is often 
only a matter of fashion, and fashion will surely 
tlian^uc once more. Technically Raphael's 
ixiintings aie as near perfection as has been 
reached by any man. He has been described as 


the symbol of the Italian spirit of sublime grace. 
His colour is luminous and lovely, his draughts- 
manship and sense of lovely harmonious design 
arc impeccable. Never were pictures more 
expressive of easy graceful movement. It is 
this very perfection of smoothness and sweetness 
that makes his pictures less acceptable to the 
present age with its preference for uncomprom- 
ising harshness. Raphael’s eailier work closely 
resembles Perugino’s iindcistandable, as he 
assisted Perugino in the painting of that artist’s 
pictures, aftei the custom of the time for appren- 
tices in the studio of a master. Later, having 
acquired all the graceful sense of form that 
r lorence could teach him, he was influenced by 
both Michelangelo and Leonardo da Vinci. In 
common with them, Raphael passed easily from 
religious to pagan themes ; but in the popular 
mind he remains the pie-eminent painter of 
Madonnas (i.e. pictures of the Virgin and C hild). 

Leonardo da Vinci 

Leonardo da Vinci (1452-1.^19) is best known 
to the world by reproductions of his pictures 
“ The Last Supper " on the wall of the church 
of St. Maria dclle Gia/ie at Milan, and the 
“ Mona Lisa ’’ at the Louvre, Pans, the only 
existing example of Leonardo's work in por- 
trailLiic. A pupil of Veiiocchio, Leonardo 
advanced towards a new synthesis of the 
scicntiiic aims of the precursors of the Renais- 
sance. Aerial peispcctivc is now taken for 
granted. The nguics in any work by Leonardo 
arc suboi'dinated in detail to the whole and con- 
form to clfects of light. An outstanding 



TWO MASTEKPFF.CES OF RENAISSANCE ART. Left : “ Mona Lifsa,” by Leonardo da Vinci. The 
subject is sometimes called “ La Gioeonda not because giovomla is Italian for “joyful,” but because the 
lady, Lisa Gherurdini, was the wife of /.anubi del Giocondo. The painting was done over a period of four 
years, 150Z-06, and is now in the Louvre. Right; central portion of The Last Judgment,’* by 
Michelangelo, a colossal fresco in the Sistine Chapel of the Vatican, perhaps the most famous single painting 
in the world. It wa.s' completed in 1541, the master having worked on it during the six preceding years. 
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example of the magnificent 
arrangement of his lighting 
effects is seen in the Louvre 
version of “The Virgin of 
the Rocks.” Leonardo is the 
great structural painter, in- 
vestigating everything and 
putting his knowledge clearly 
into his drawing of forms. 

Michelangelo 

Painter, sculptor, engineer, 
and architect, Michelangelo 
Buonarotli (1475-1564) as- 
tounds in all four branches 
with the grandeur and vast- 
ness of his artistic con- 
ception. It seems almost 
incredible that the man who 
executed the ficsco of “The 
Last Judgment” on the cast 
wall of the Sislinc Chapel, with its titanic 
tortured figures, its overwhelming sense of 
violence, should also have carved the classically 
beautiful and infinitely solemn ligures of the 
Medici tombs (in San Lorenzo, L’loience), and 
yet found energy and time to carry out the 
duties of architcct-in-chief of St. Peter’s, Rome, 
and design a dome for that mighty church. 
Michelangelo carries to its limits the modelling 
of the human form. His output of sculpture 
alone is enormous. He could strike the classical 
note impressively, as in the Mcdicean figures, 
or more lightly, as in his “ David ” (Florence 
Academy). He could also express the most 



tender and sincere religious 
feeling, as seen in the Piet^ 
in St. Peter’s. Rome. In 
none of his work does 
he consciously aim at 
beauty, but at grandeur 
and sublimity. 

A lesser contemporary 
of these three supreme 
artists was Andrea del 
Sarto (1486 1531), nick- 
named by his contempora- 
ries “the faultless painter.” 
He is well represented in 
the National Ciallery, Lon- 
don, by two very fine 
works, a self-portrait and a 




AN ALFRESCO CONCERT, by Giorgione, the first great master 
truly representative of the Venetian school. Now In the Louvre, 
this celebrated work illustrates the entirely secular trend of much of 
Venetian painting, together with the growing importance of land- 
scape in composition. 


SUPERB SCULPTURE by 
Michelangelo : upper, the Pieta in 
St. Peier^s, Rome, showing Ihe 
Virgin with the dead Christ on her 
knees ; directly above, the figure of 
Night from the lomb of Giulio de* 
Medici at Florence. 

Holy Family. These, with other 
paintings still in Florence, in- 
cluding a series of frescoes in the 
Church of the Annunciation, 
reveal him as possessor of a 
strong sense of structure, and of 
colour, and a homely, unaffected 
style. The conflict of his art 
and his amours is the subject of 
a discerning poem by Browning. 

The Venetians 

The Venetian school of paint* 
ing may be said to have been 
founded with Giovanni Bellini 
(r. 1430-1516) and Gentile Bellini 
(c. 1426-1507) in the 1 5th century, 
in so far as both these artists were 
in search of that rich colour that 
was to become a characteristic 
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TITIAN, the supreme Venetian master, painted religious subjects, 
allcRorics, portraits, and magnificent mythological scenes such as 
this Uaechus and Ariadne,” non in the National Gallery, London. 


feature of the later Venetians. But maturity 
of the school was not reached till the turn of the 
century, the age of Giorgione (1477-1510) and 
Titian (t. 1480 1576), and, in its latter half, of 
Tintoretto and Paolo Veronese. Giorgione is 
the real creator of the Venetian school ; he 
liberated Venetian art from servitude to Floicn- 
tine form and established a new relationship 
between colour and light and shade. Titian, his 
greatest pupil, look the art 
of Giorgione as a starting- 
point, but in later life devel- 
oped and created new tonal 
harmonies splendid in their 
strength. 

As a portrait painter, 

I itian ranks with Velazquez 
and Rembrandt. The great 
men of Venice, their char- 
acters, their pomp and trap- 
pings, live again vividly in the 
picture;? of this aristocratic 
artist and citi7en. The religi- 
ous side of the rnost sump- 
tuous colorist of any age is 
revealed in his gorgeous yet 
solemn ‘‘ Assumption ” in 
the Venice Academy. 

Tintoretto (1518-94) and 
Veronese (1528 88) upheld 
and developed the traditions 
of Venetian painting wnen 
the Renaissance throughout 
the rest of Italy had lost its 
lire. 

With Tiepolo (1696-1770) 


and Canaletto (1697-1768) the 
glory of the Venetian school 
reached its close. Tiepolo was a 
prolific painter, and the amount 
of work accomplished by him in 
fresco, on vast ceilings and wall 
spaces of Venetian villas and 
palaces, was enormous. His com- 
positions arc grandiose, and his 
colour and draughtsmanship dis- 
play an astonishing vigour and 
power. Canaletto was essentially 
a painter of detailed architectural 
landscape, especially of the Ven- 
etian scene, though he also visited 
Fngland and painted remarkable 
panoramic views of London. 

Venice and the Teiicbrisfs 

In the 15lh century Venetian 
art had been strongly influenced 
by the neighbouring school of 
Padua, represented by Schia- 
vone (c. 1435-74) and Mantegna 
(1431-1506) ; and these were 
essentially classical painters, ex- 
ponents of the new humanism. Mantegna 
added his enthusiasm for archaelogical con- 
struction and the asceticism of the engraver’s 
line. He stands above his contemporaries as a 
classical artist with a Roman rather than a 
Greek interpretation. 

As the creative spirit of the Italian Renais- 
sance departed and original genius gave place 
to mere imitation, one les.scr painter stood out 



TINTORETTO, ii Rreai Venetian, wa.s inspired by MichclanRelo's work, 
and without imitating it combined a similar fiery approach to celestial 
themes with an unexampled contrasting of light and shade, as in this 
** Paradise,** in the Palace of the Doges. 
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and still stands out as relatively 
important. Caravaggio ( 1 569 1609), 
whose real name was Michelangelo 
Amenghi but who became famous 
under the name of his Lombardy 
birthplace, sought his own interpre- 
tation direct from nature, and was 
the lirst to make use of the heightened 
power to be gained by strong con- 
trasts of light and dark. J le founded 
(in Naples) the school of painters 
called the Tenebrists, an influential 
but tuibulent group. Caravaggio’s 
own woiks are usually turbulent, 
over-dramatiscd m lighting and 
gcstuie, but inescapably foiceful, far 
more so than those of any of his 
contemporaries. 

Caravaggio and the 7'enebrists are 
also important in art history as lirst 
to use the “ direct ” method of paint- 
ing in oils,, i e. painting directly on 
the canvas in full opaque colour 
instead of applying gla/es of trans- 
parent colour to an underpainting 
in monochrome. 

Other Cjieal Sculptors 

1 he earliest of the great sculptors 
of the Italian Renaissance was 
l^onatello (1386 1466). His work 
created an epoch in the art. Although 
influenced and inspired by Clreco- 



KAULY AM) LA IE SCULPTORS of t lit* High ReiinissuiKe 
were Donatello, >\hose marble “St. George” (left) shows Gothic 
spirit e.\prcssed with Florentine energy and natiiriilisni, and 
Itcn^cmito Cellini, whose bron/.e “Perseus and Medusa” 
(right) rcveal.s his maslerlv sivleenih-century interpret ation ol 
classical forms and suhiects. 


Roman hCLilpture, he expressed all the spirit “ Cialtamelatta ” challenges in its impressive 


of the Renaissance in that Ins work reflects a dignity the more famous Collconi monument 


vigorous, inquiring, strongly individual mind, in Venice, the work of Andrea del Verrocchio 


His brocue equestrian statue at Padua, the (1435 88) 



VERONESE expressed the splendour of Venetian life in the later sixteenth century, bringing something of 
Spanish gravity into his great composltion.s, such as this classical scene in sixteenth-century costume, “ The 
Surrender of the Family of Darius to Alexander,” which is in the National Gallery, London. 




MASTrCRIMF.CF. OF Rl NAISSANf F ART 

Such painlinys as Ihis supcib porirait hv (iiovanni Bellini, ol Loicclano. Do^c of V'enice 
in 1501, IS nol only a superb example (»r a prcai paiiiiei's art, but also a dircci illuslialion 
oConc of the most brilliant and f.iseimuini: chapters m the human story. 

NiitivUiii! I (iiiJint 


Jo f(uv IJS4. I ol. 3 
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Luca della Robbia (c. 1400-82) was a 

Florentine sculptor in bronze and marble, and 
the founder of a complete dynasty of workers 
in majolica or glazed and enamelled terra-cotta. 
He, like a true son of the Renaissance, broke 
fresh ground in his beautiful treatment of the 
homelier human emotions ; the mother's love, 
the happiness of children. Among his works 
are coloured medallions and enamelled reliefs, 
and he is also specially famed for the two 


panels of children carved in marble for the 
singing gallery of the cathedral at Florence. 

A notable figure of the later Renaissance 
period was Benvenuto Cellini (1500-71), the 
greatest goldsmith of all time, who also 
sculptured in bronze. His “ Perseus and 
Medusa," which stands in Florence, is a superb 
creation in bronze ; but he displayed the 
same passion for perfection in designing and 
making so small a piece as a gold salt-cellar. 


LESSON 13 

Old Masters of Northern Europe 


I N Lesson 10 it was stated that from the time 
of the Renaissance the painters of Europe 
aimed at a combination of visual truth 
with harmonious and pleasing design. The 
balance between the two varies with every 
individual artist, but also, speaking broadly, 
with particular schools. Between the paintings 
of the Italian masters, Florentine or Venetian, 
and those of the (ierman, Flemish, and Dutch 
masters, certain broad differences arc clearly 
recognizable. 

On the whole the Italians tended to strive 
after types and forms of idealised beauty, both 
in subject and design ; while German, Flemish, 
and Dutch painters found their most congenial 
expression in the representation of the in- 
dividual chaiacter of people and things, and 
preferred to slicss that individual character at 
the expense of idealised forms and classic 
design. In other words, the Northern Euro- 
peans were more natuiahslic. They excelled 
in portraiture and landscape, and found beauty 
and much inspiration and exhilaration -in 
the things of every day. 

Little IS known of the personal- 
ities and lives of the early artists 
in Germany. In the 14th and 15th 
centuries there were fairly vigorous 
schools of art at Prague, Cologne, 

Augsburg, and some of the cities 
on the Rhine, but the “ masteis " 
preferred to remain anonymous. 

The asceticism of the medieval spirit 
was translated in Germanic art 
into terms of the stark horror of 
realism. This is especially notice- 
able in the treatment of religious 
subjects, such as martyrdoms or 
the Crucifixion. At best, these 
painters desired to be truthful at 
all costs, their work possessing a 
tortured passion of sincerity ; at 
worst, they twisted the truth into 
unendurable ugliness. The work 
of Mathias Griinewald shows both 
aspects. 


Towards the end of the 15th century Albrecht 
D ii rer (1471-1528), with his free d o m fro m 
Italian influence and from the Renaissance cull 
of classical beauty before all, repiesents every- 
thing that was greatest in German national 
art, which was intellectual rather than aesthetic. 
He brought to his work immense dignity and 
supreme technical ability. It combines char- 
acteristics of his nation in its homeliness and 
mysticism and of himself in its expression of 
his .search after scientific and moral truth. In 
such works as the altarpicce triptych m the 
Dresden Gallery and his “ Adam and l.ve " 
at Madrid, these qualities and his talent lot 
forcible composition are magnilicenlly asserted. 
Had he never painted a picture, he would, 
however, still be among the woild's greatest 
artists ; his splendidly designed woodcuts and 
copper-plates for engravings exhibit the highest 
degree of linish with boldness of line, imagina- 
tion, and grasp of the technical requirements 
of his mateiials. His drawings, of which there 
are many examples in the British Museum 



' 55 ^?. .-'K- 

DORER’S ALTARPIECE in the form of a triptych (paint in^ on 
three panels, hinged to open and shut) is now in the Dresden 
Gallery. One of the master's earlier works, it is painted in 
tempera on linen ; the centre panel shows the Madonna and 
Child, the Hanking panels show St. Anthony and St. Sebastian. 
Diircr, who shared with the younger Holbein pre-eminence among 
the northern European painters of his age, was also one of the 
greatest engravers of all time 
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show his supreme skill as a draughtsman. The 
“ Praying Hands ” have latterly become famous 
to television viewers. 

During his later years the id^as of this pro- 
found artist were influenced by Luther — 
himself fundamentally a German patriot. 
With zeal for the doctrines of the Reformation, 
Diirer inscribed admonitory texts from the 
Epistles — taken from Luther’s translation —on 
his pair of vigorously painted panels of the 
Evangelists, given to the council of Nuremberg, 
his native town, and later transferred to Munich. 

Hans Holbein the Younger 

The next great master produced by Germany 
was Hans Holbein the Younger (r. 1497-1543). 
He was born at Augsburg and there instructed 
by his father, the elder Hans, himself at the 
time an honoured painter, though later to be 
eclipsed by his famous son. For a while the 
younger Holbein worked at Basle, Zurich, and 
l.ucerne,. and important paintings and drawings 
by him arc in the Museum at Basle, Here he 
was employed in making designs for wood- 
engravers, in which art, like Durer, he was a 
supreme master. About 1527 he visited Eng- 
land, and subsequently became court painter to 



JAN ARNOLFINI AND HIS WIFE, by Jan van 
Eyck, who In sometimes called the Rreatest 
portraitist in the history of art. This picture is in 
the Nationai Gallery, London. 



A MASTERPIECE OF PORTRAITURE by 
Holbein (he Younger, dated 1533. The odd shape 
in front of the carpet is a trompe I’ail ; seen 
foreshortened from below, it appears as a skull 
peeping out of the picture. 

Henry VIII. During this period he executed 
remarkably fine portraits in oil of contemporary 
personages and also a number of wonderful 
portrait drawings in chalk and pencil preserved 
in the loyal collection at Windsor. His 
painting of “ The Ambassadors ” and the e.x- 
quisite masterpiece “ Queen Christina of 
Denmark ” are in the National Gallery. 
Holbein's famous woodcuts of “ The Dance of 
Death ” are distributed between London, Paris, 
and Munich. He learned something of his 
pictorial composition from the Italians, notably 
Mantegna and Leonardo da Vinci, but his art 
is characteristically German in its intellectual 
veracity and attention to the minutest details. 
His keen observation of human character, 
together with his unerring technical ability, 
places him amongst the world’s greatest portrait 
painters. 

The Van Eycks, and the Flemish School 

The great commercial activity of Flanders in 
the 14th and I5th centuries provided a powerful 
stimulant to the developmcm of the notable 
Flemish school of painting, centred on Bruges, 
Ghent, and Antwerp. As already stated 
(Lesson 10), Hubert and Jan Van Eyck (the 
former born about 1366, some twenty years 
before the latter) perfected the use of the oil 
medium, so that the brilliance and finish of their 
work remain unique to-day. The brothers 
painted in partnership at Ghent for some years ; 
then Jan was employed at Bruges in the service 
of Philip the Good, of Burgundy. Hubert’s^ 
great work, “ The Adoration of the Lamb,’* an^ 
altarpiece with folding doors, for the cathedral 
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of St. Bavon, in Ghent, was 
completed after his death by 
Jan. The National Gallery, 
London, possesses in the por- 
trait of Jan Arnolfini and his 
wife a masterpiece by Jan Van 
Lyck in which the homely 
characters and setting reveal 
the perfection of his technique 
down to the smallest detail, as 
well as the wonderful state of 
preservation characteristic of 
the Van Lycks’ work. The 
Van Eycks painted their sacred 
subjects also, literally and 
faithfully, from the models 
they met in their daily lives, 
the landscapes and architecture 
they looked upon, the familiar 
objects in their homes. 



PIETER BRUEGHEL the Elder, most 
distinguished of his family of Hemish 
painters, excelled in robust treatments 
of peasant life, such us this scene, 
called Rubbing the Orchard.'* 


Matsys, and Gerard 
David — all religious 
painters. Unlike the 
Italians, they painted 
altarpieces rather than 
walls, and their works 
arc therefore smaller in 
scale and more intimate. 
In them the Gothic 
spirit, rather than that of 
the Renaissance, found 
intense expression. 
Their painting reflects 
the richness and elab- 
oration of detail insep- 
arable from the Gothic 
ideal. Indeed their style 
was directly derived 
fiom the illumination of 
missals. 


Other notable names among the earlier No Italian could rival these early Flemings 
Flemish painters arc those of Roger van der in brilliance and delicacy of technique, even 
Weyden, Dierick Bouts, Hans Memlinc, Quinten after oil painting had spread from Flanders to 

Italy. On the other hand, there 



came a lime when Italian influence 
began to prevail in Flemish religious 
painting, introducing an alien note 
which served to confuse the native 
vision without bringing any com- 
pensatory advantage. However, the 
decline of religious inspiration in 
painting in the early 16th century 
allowed a new type of picture to be 
fostered. This was the “ " 
picture, w'holly indigenous to the 
Low Countries, a satirical or 
humorous transcript from common 
life, which was to be fully developed 
by the Dutch painters of the 17th 
century. 

Brueghel and Teniers 

In this new type of picture Pieter 
Brueghel (1526 69) excelled, with 
his delightful crowded pictures of 
peasant merrymaking and other 
village scenes, forcefully composed 
in rich colour. Brueghers work, 
for all its fresh jollity and anima- 
tion, has a satisfying “ bigness ” 
about it that attracts much appre- 
ciation to-day. 

A later Flemish painter of this 
type who has been greatly admired 

RUBP^NS, the prineipal master of 
Catholic Flanders, added to his successful 
career as a painter the reputation of a 
diplomat. This magnifleent Descent 
from the Cross,** in Antwerp Cathedral, 
displays his unrivalled facility in com- 
position ; it was painted in 1611, im- 
mediately after his return from Italy. 
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was David Teniers (1610-90). Because of his 
period he is often ranked with the Dutch painters 
of the 17th century. It is more correct to see 
him as a link between Flemish and Dutch 
schools. He was a painter of little master- 
pieces, his works being as humdrum in theme 
as they aie small in scale and extraordinarily 
satisfying in pictorial treatment. Never were 
liny brush-strokes applied with more dexterity 
to reveal the mastery of a man over his chosen 
medium of expression. 

Kiibens and Van Dyck 

The greatest masler of the Flemish school is 
Peter Paul Rubens (1577-1640). Like that of 
all the great masters, his work transcends 
national or regional characteristics. He came 
near achieving the perfect blend of naturalism 
and classicism. He took from Italy all that 
was necessary for the full development of his 
own lobust Flemish art. He was a brilliant 
coloiist, possessed of a quick and fertile 
imagination. He liked huge canvases and the 
grand manner, which sometimes could become 
almost a swaggering manner. The super- 
abundant vigour and vitality of his style ex- 
pressed itself occasionally in the opulence of 
his nude ligures and in excess of movement, 
v.hich takes the eye of the spectator out of the 
picture. He does not equal the gracefulness and 
dignity of his pupil Van Dyck in aristocratic 
portraiture, but his range was considerably wider. 
He was one of the most prolific of painters, 
credited with over 1,250 authenticated works. 
Over 30 are in the National Gallery, London. 
Though not primarily a religious painter (for 
indeed he painted anything that came his way 
with equal verve, including some majestic land- 
scapes), Rubens rises to magnificence in some 


1 
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A PORTRAIT OP CHARLKS I, by Vsin Dyck. 
Although this masterpii'cc is in (he Louvre, it 
recalls the Tact that (he artist spent much of his 
working life in England, where many ol' his por- 
traits remain ns splendid historical documents. 

of his religious compositions, notably the 
Antwerp “ Descent from the Cross.” 

Second only to Rubens among the Flemings 
is Anthony Van Dyck (1599-1641). FTc has a 
special appeal to the people of Great Britain by 
reason of his many portraits of the court of 
Charles I (of whom he is reputed to 
have painted 36 portraits between 
1635 and 1640). He was knighted by 
Charles 1, died in London, and was 
buried in Old St. FauTs. His 
influence on Flnglish portraiture 
as It developed in the following 
century is inestimable. Reynolds 
and Gainsborough were his devoted 
disciples. 

Van Dyck, like Rubens, learnt 
his art in Italy, studying the master- 
pieces of Titian and Veronese, and 
if he was less courageous as a 
colorist than Rubens, he was more 
subtle. In addition to his fine 
portraiture, he painted religious 
subjects with distinction and great 
beauty of form ; he was also a 
master etcher and executed a 
series of line portraits of con- 
temporaries later published as 
engravings. 



THE DUTCH LANDSCAPE, in such a form as Hobbema's 
The Avenue, Mlddelharnls," was in demand by wealthy 
townsmen whose Protestant religion precluded pictures of saints 
or classical subjects. 
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So we come to the famous Dutch school of 
17lh-century painters. It arose directly out of 
the Puritanism of the Reformation. The Dutch 
Republic had generally accepted the strictest 
Protestant doctrines. In the unpretentious new 
churches there was no room or desire for 
religious pictures. But the Dutch burghers 
had grown well-to-do, and demanded relatively 
small paintings for the decoration of their 
private houses, not of the sacred or pagan 
classical subjects of the Italian Renaissance, but 
landscapes of the country they lived in, and 




SPLKNDII) nUK’H IN IIlRIOKS of the stvin- 
teenth century : felt, “ l.ady and Gentlennin at the 
Virginals." by .Ian Vermeer; above, “ Interior with 
Woman and Boy," by Pieter de Hooch. The work of 
these two painters reveals all that is at once most 
dignihed and most endearing in the achievement of the 
Dutch masters' of “ genre.” 

with a keener appreciation of the handling of 
pigment. All show high skill in the repre- 
.seniation of textures (such as velvet) and the 
handling of lights and darks. Their detail is 


scenes of the daily life of 
burgher and peasant at work or 
recreation. The demand was met 
by painters of landscapes like 
Uuysdael, Hobbema, and Cuyp, 
by seascape painters like Van der 
Velde, and by a host of “ little 
masters,” among whom stand 
out the names of Jan Steen, 
lerborch, Pieter dc Hooch, and 
Gerard Dou. 

The Dutch Masters 

Technically these men are 
superb. The greatest of them 
was Jan Vermeer of Delft, whose 
paintings, though small and deal- 
ing with humble subjects, possess 
a monumental quality and a 
serenity in composition and 
colour that those of the others 
sornetimes lack. Never have 
cabinet pictures been produced 



VIEW OF DELFT from across the river Schle, by Vermeer, who 
was a native of the town. For more than two centuries after his 
death Vermeer (the name is a shortened form of Van der Mecr) was 
forgotten ; his works were sold under the names of other Dutch 
masters of landscape and genre. This famous painting is in the 
museum of The Hague. 
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THE MAN WITH A GLOVE ifi typical of the 
vtork of Eruns Hals, the robust portrait painter 
who is sometimes said to have favoured black and 
white because they were the cheapest colours for 
an impoverished artist to buy. 

often iimazing \n the lidelity and precision of its 
representation. 

Rising from among these excellent “ little 
masters,” Hals assumes a great, and Rembrandt 
a gigantic, stature. Frans Hals {c. 1580-1666) 
achieved his gieaiest triumphs m portraiture, 
cspeciatty in group portraiture, such as the fine 
series of Burgomasters at Haarlem. He is 
especially notable for the spontaneity and liveli- 
ness of his rendering of the passing expressions 
on the faces of his subjects, as seen in his famous 
works “ The Laughing Cavalier ” (popularly 
so called, though the man depicted is not a 
cavalier, nor is he even smiling) and “ The Lute 
Player.” 

It has been said that Hals as a portrait painter 
excelled in the depiction of the outward and 
momentary man, the casual glance, the super- 
ficial expression ; but that Rembrandt depicted 


a man’s eternal soul. Rembrandt (r. 1607-69), 
one of the supreme painters of all time, was a 
master of chiaroscuro, e.g. light and shade, 
which he often employed with haunting dramatic 
eflect. But the dominant characteristic of his 
work is a profound understanding of, and 
sympathy with, his fellow human beings. His 
subjects were often enough commonplace by 





PORTRAIT OF A RABBI by Rembrandt. Six 
hundred paintinfis, three hundred engravings, 
remain as the gift to art and civili/ation of his 
many-sided and magnilicent genius, 

choice, or at least would seem so to ordinary 
eyes. Humble people, beggars, soldiers, cripples, 
old women — Rembrandt looked upon them with 
the compassionate eyes of one who loved all 
humanity and could recognize in the meanest 
of God’s creatures the image of the Creator. 
To look at a portrait by Rembrandt is to see the 
finest side of humanity, its courage, its frailty, 
its fears and hopes — above all its dignity. 


LESSON 14 


Great Painters of 

T he influence of the Italian Renaissance was 
fell much earlier in France than elsewhere. 
This was due to the almost continuous 
political connexion between Italy and France 
during the 15th century. Social manners in 
France became Italianised. French scientists 
and men of letters visited the lecture rooms of 


France and Spain 

Tuscany and Lombardy. Italian painters, 
notably Leonardo da Vinci and Andrea del 
Sarto, were welcomed at the French court. 

Early in the 16th century French architects 
began to plan along the lines of the classic 
Renaissance builders. Indeed, then, as later, 
it was the striking achievement of Frdnch artistic 
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BACCHUS AND ARIADNE, by Poussin, the leading painter 
of the Neo-Classicist French school, who spent much of his 
life in Italy, although appointed Kiiig*s Painter to Louis XI ft 
in 1640. His celebrated scriptural, classical, and allegorical 
subjects have been described as painted bas-reliefs.** 


genius to borrow and re-create. 

Thus, when the real Renaissance 
in French architecture matured in 
the 17th century, it had evolved a 
synthesis of northern warmth of 
feeling with classical abstraction. 

French painting was similarly 
eclectic, and the emergence of a 
truly national style was not seen 
until even later. Its earliest mani- 
festation derived, like those of the 
German and Flemish school, from 
the art of illumination and minia- 
ture portraiture. Jean and Francis 
Clouet, who worked in Paris in the 
1 6th century, strengthened the 
influence of the Netherlands in 
skilful portraiture. Contempora- 
neously, on the other hand, 
a second-rate Italian painter, 
summoned to Fontainebleau by 
Francis I, founded there a school 
of Italian mannerists. 

The Grand Manner in France ” 

These were followed early in the 17th century 
by the so-called Neo-Classicists, at the head of 
whom was a great painter, Nicholas Poussin 
(1594 1665). He may be regarded as the 
founder of a dynasty of painters in the grand, or 
classical, manner. In the latter half of the 19th 
century Poussin's work was discredited, but 
to-day the same degree of admiration expressed 
for it by Sir Joshua Reynolds and Gainsborough 
is accorded by most critics. Poussin used geo- 


metrical and thoroughly architectural shapes on 
his pictorial compositions. The finest collec- 
tion of his works is at the Louvre, but he is 
represented at the National Gallery and at 
Dulwich. 

Of the same period as Nicholas Poussin is 
Claude Gclde, often called Claude Lorrain, or 
simply Claude (1600 82). Concerned — as 

were the Impressionists after him — with light as 
it affected colour, his achievement may be des- 
cribed briefly as the discovery 
of sunlight as a governing 
factor in landscape. Claude 
never painted a landscape 
without paying homage to 
the classic ideal by including 
classic architecluie, but the 
real subject of his pictures is 
the varying effect of sunlight. 

At this period, when, under 
the influence of Poussin and 
Claude, painting in France 
was mainly devoted to classi- 
cal subjects and landscapes, 
or to portraits of great 
persons, the influence of the 
Netherlands was equally 
clear in the works of the three 
brothers Le Nain, renowned 
(like Brueghel and Teniers 
and the “ little masters ” of 
the Dutch school) for their 
paintings of humble domestic 
life. 

By the end of the 17th 
century French painting had 
become frigid and statuesque. 



THE EMBARKATION OF ST. URSULA, by Claude Lorrain. 
This 17th-century French artist "never painted a landscape without 
paying homage to the classic ideal by including classic architecture, 
but the real subject of his pictures Is the varying effect of sunlight.' 
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A FKTK niAMPF'IKK, by Watteau, who led the 
“ Romantic " revolt against the Nco-Classicisin of the 
age of Louis XIV. The influence of Kiihens, and a 
theatrical sense of values, combined with Watteau's 
exquisite use of colour to produce his masterpieces of 
elegance and charm. 


Up a faithful mirror to the artificial life of 
the 18th-century society. But his subjects 
throughout remained free from the in- 
decencies introduced by some of his fol- 
lowers. Grace and poetry are manifest in 
all his work — etchings as well as paintings. 
His delicate, brilliant colour is inimitable 
m the latter, and so, in both branches of 
his art, is his fluent drawing. 

Following in the Watteau tradition, 
J. B. J. Pater (1695 17.16) excelled in 
"" Jefes f;alantc\y Watteau's pupil, Lancict 
(1660 1743), was a charming painter, but 
lacking the outstanding genius of his 
master. Nattier (1685-1766) was a suc- 
cessful portraitist of the Rococo period. 
Boucher (1703 70) and Fragonard (1732 
1806) were much influenced by Watteau in 
both subject and treatment. The former 
was a fine etcher and decorator, and his 
portraits of Madame de Pompadour arc 
well known. Fragonard, who studied in 
Rome and outlived the Revolution, was 
also a court painter and an etcher. He 
decorated the apaitriients of Madame dii 
Barry with exquisite skill. 

An artist whose paintings, especially those 
of girls on the threshold of womanhood, 
possess delicacy of colour, and a certain 
superficial charm, was Jean Baptiste Greu/e 
(1725 1805), but his work is sentimental, 
mawkishly indecent, and somewhat weak 
in draughtsmanship 


Rigaud and Mignard were the high 
priests of academic artificiality. 
Rigaud*S por tr aits of the famous people 
of his time, which are exhibited in the 
chief European art galleries, have a 
value that is almost exclusively his- 
torical. 

The School of Watteau 

It was only with the dawn of the 
18th century that French painting at 
last acquired a characteristic virtue and 
flavour of its own. The artist who 
pointed the way was Antoine Watteau 
( 1 684 1721). His “ fetes ehampetres " 
and fetes pakmtes " mark a reaction 
against the stiffly .set styles of Rigaud 
and Mignard. Gaiety, airiness, and 
sparkle characterise his elegant groups 
arranged under trees, thus breaking the 
tradrtion of stuffy interiors and cold 
classical vistas of corridors. He made 
them alive with an atmosphere of charm 
and humanity. His arcadian scenes — 
French courtiers and their ladies 
masquerading as harlequins and shep- 
herdesses in appropriate gardens — held 



** LA FONTAINE,*’ by Chardin, the Frenchman who^painted 
Dutch” with a wonderful sense of the beauty and dignity 
of simple household scenes. Dorn soon after Watteau, 
he died soon after Boucher, having kept alive a tradition 
in the strongest possible contrast with theirs. 
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A little apart from these is that most lovable 
of painters, .lean Baptiste Simeon Chardin 
(1699 1778). His paintings of still life, flower 
pieces, and “ household ” scenes represent to 
some the fulfilment in the 18th century of all 
that the Dutch ffenre painters of the previous 
century had attempted. Chardin found and 
revealed in his bottles and loaves of bread and 
bunches of grapes and kitchenmaids, the monu- 
mental beauty that Vela/.qucz might have seen, 
and in his pictures of these things simplicity is 
touched with a rare profundity of vision, which 
makes many of them truly great works of art. 
He painted humble things as reverently as 
Rembrandt painted his tramps and beggars and 
aged people. C'hardm was also an exquisite 
portraitist. 

Velazquez 

In Spain any direct impression that the rise of 
humanism brought about by the Renaissance 
might have had was checked by the Counter- 
Reformation. The C hurch held life and art 
alike in a firm giip. In spite of this there were 
unmistakable signs there of the intense mental 
and physical activity which was informing the 
whole Western world at this period of history. 
They aic evident m the writings of Cervantes and 
in the exploration of the oceans by Columbus, 
in the conquest of Mexico and Peru ; and Spain 
contributed at least one predominant name to 
the roll of truly great masters of the brush, that 
of Velazquez (1599 1660). 

The insight of Velazquez into human char- 
acter can be studied in the long scries of court 
portraits of the Bourbons and of the men who 
stood behind them, now scattered among the 
great European galleries. One marvels the more 
at his achievement in that (he court held 
etiquette hardly second to religion and every one 
of its members assumed a mask of cold dignity 
to conceal his inner self from the world. 
Velazquez penetrated the masks. He was, of 
course, more than a portrait painter. The 
Natumal Gallery contains excellent examples of 
his historical scenes and religious paintings, as 
well as the celebrated “ Rokeby ” Venus. 

In addition he perfected the technique of 
portraying visual or optical truth He is justly 
famous for his rendering of what artists call 
“ tone values." In other words he was con- 
cerned less about the detailed and known facts 
or even the inner significance of a subject than 
with just so much of them as was revealed to his 
eyes by the way in which the light fell upon its 
surface. Furthermore, as the range of the 
human eye, like the photographic camera, is 
limited by a particular focus, so that to bring 
that focus to bear on one particular object is to 
render neighbouring objects relatively indistinct, 
so Velazquez reproduced the effect of optical 
focus in his paintings. His pictures are thereby 



A SPANISH LADY, by Vcla/(|uc7., who more 
than any other great nia.sler captured on canvas 
the whole life of a country at a particular period. 

Hiis career displayed the unbroken success of a 
profoundly personal ueniiis. 

unsurpassed m their effect of unity. In contem- 
plating one of his pictures the eye is never 
tempted to wander off into interesting corners 
of the background, for his background - and the 
less important figures in his groups — are con- 
sistently subordinated to the main subject on 
which he required the eye to remain fixed. 
Rembrandt before him had frequently attempted 
(he same effect, and later this fidelity to optical 
truth was the inspiration of the 19th-century 
Impressionist painters. With all this Velazquez 
also posses.sed and developed a magnificent 
sense and extensive range of colour, very differ- 
ent from the prevalent fashion among Spanish 
painters, who were over-fond of warm reds, 
yellows, and browns, painting all their shadows 
in heavy brown. 

Ziirbaran and Murillo 

There are few other names of any significance. 
Francisco Zurbaran (1598 1661) is the best and 
most characteristic representative of the national 
character. He was a painter of monks and of 
the dramatic side of the Counter-Reformation. 
His is emotional art, with the emotion pitched 
in one key ; but he had a fine sense of form and 
handled his limited palette with skill. 

Murillo (1617-80), painter of religious sub- 
jects and beggar-boys, has always had a popular 
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THF AGONY IN 1 HE GARDEN, by El Greco. This 
mystical Cretan, whose real name was Theotocopuli, was a 
pupil of Titian ; his brilliant colour and daring treatment of 
form, his search for inward rather than visual truth, set him 
apart from all other painters of his time. 


appeal, but he was little more than 
a journeyman artist, whose work 
is characterised by over-sweetness 
and strained sentiment. Ribera 
(1588-1656) is classed with the 
Spaniards, but he spent most of his 
working life in Naples and his 
large historical pictures reveal the 
direct influence of Caravaggio 
{see Lesson 12). 

El Greco 

One other and earlier painter 
among ihe Spaniards stands com- 
pletely isolated not only in Spanish 
painting but in all the liirope of 
his time. I'liis is the Cretan- 
born Theotocopuli, better known 
as ni Circco (1545 1614). Though 
the force and originality of his 
work have always been found 
inescapable, he was, until the 
present century, customarily 
looked upon as something of a 
freak. So long as the representa- 
tion of visual truth was looked 
upon as the highest aim of 
the painter, it was inevitable that the work of 
a painter who strove to portray something more 
should be considered incomprehensible. It 
meant nothing to 19th-century Impressionists. 
The kindest explanation they could offer of his 
alleged shortcomings was that he suflered from 
an a.stigmatism or some other such optical 
defect. But just as Velazquez was the idol of 
the Impressionists, so in his turn did FJ Greco 
become in the 20th century the idol of the Post- 
Imprcs.^onistsand the exponent of contemporary 
“ modern ” theories of art. 

Certainly Id Greco, like the Fnglish painter 
William Blake, was born out of time. His 
attempt to express inner truth rather than visual 
trill h anticipated “ modern " art by three 
hundred years. Again as with Blake, his search 
for inner truth was inspired by mysticism. His 
inner vision was essentially religious, for he 
was in fact deeply influenced by Ignatius Loyola, 
founder of the Society of Jesus ; and such a 


masterpiece as “ C'hrist’s Agony in the Garden,” 
now in Ihe National Gallery, reveals an imagina- 
tive force and creative originality of which 
Velazquez, for all his superior technique, could 
never have been capable. 

Goya 

The only other Spanish painter to make any 
effective impact upon the rest of the world came 
after a whole century of undistinguished 
quiescence. This was Goya (1746-1828), an 
artist of great versatility and a rebel by nature, 
who delighted in offending conventional sus- 
ceptibilities. Much of his work was done in a 
spirit of bitter satire against an effete and 
corrupt church and state. His vitriolic 
pungency is seen at its most effective in 
three famous series of etchings ; but his 
paintings — portraits and subject pictures — are 
hardly less characteristic in their uncompro- 
mising realism. 


LESSON 15 

The English School of Painters — 1 


T he English school of posl-Renai.ssance 
painting was a late arrival. It came to its 
greatest flowering in the second half of the 
18lh century and the early decades of the 19lh. 

The earliest ^ English painting, that of the 
illuminators, bears comparison with anything 
of the kind produced elsewhere in Europe ; but 
the invention of printing dealt a death-blow to 
the illuminator, and at the same moment of 


history the Reformation removed from art the 
patronage of the Church. English painters were 
not ready for the great developments that 
accompanied elsewhere the rapid change from 
an art that was almost exclusively ecclesiastical 
to one that was almost wholly secular ; and they 
learnt only slowly — from foreign visitors. 

Portraiture was the first fashion in English 
secular art, and portrait-painters were imported 
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to set that fashion, such as (in the Tudor period) 
the Dutch Sir Anthony More (Antonis Mor), the 
German Hans Holbein, and the Italian Federigo 
Zucchero, who painted portraits of Elizabeth I. 
Under the Stuarts the position was little better. 
Sir Anthony Van Dyck (1599-1641), court 
painter to Charles I, was Flemish ; Sir Peter 
Lely (1618-80), court painter to Charles II, 
was Dutch, his real name being van dcr Faes ; 
Sir Godfrey Kncllcr (1646-1723), who succeeded 
him in that office, was a German, whose real 
name was Gottfried Knillcr. These were the 
virtual founders of the great English tradition in 
portraiture. 

Van Dyck's w'ork has already been noticed 
(.src Lesson 13). Lely’s portraits can be seen at 
their best at Hampton Court. Kncller has left 
long-familiar portraits of James 1 1, William III, 
Queen Anne, George I, Marlborough, Newton, 
Wren, Dryden, Cowper, and many other 
notable people. 

English Miniaturists 

English painters did their best to emulate 
these foreign visitors, hut only in one direction 
did the native genius excel, and that was in the 
painting of miniatures. Nicholas Hilliard 
(1547-1619) was a superb miniaturist working 
in the reign of Elizabeth I, who was one of his 
sitters. The tradition w'as maintained during 
the centuries that followed by such outstanding 
miniaturists as Isaac Oliver (d. 1617) and his 
son Peter Oliver (d. 1647), John Hoskins (d. 
1664), Samuel Cooper (1603 72), Richard 
Cos way ( 1 742 1821), Cieorge I-mglchart ( 1 750 
1829), John Smart (1741-1811), and Andrew 
Plimcr (1763 1837). In the early days of the 
Royal Academy’s exhibitions the walls were 
always crowded with miniatures, and the art sur- 
vives to this day — though, as 
a critic has pointed out, the 
costumes and hair-styles of the 
late 19th and early 20th cen- 
turies have not been marked 
by that elegance which inspired 
the delightful work so 
characteristic of the earlier 
periods. The work of all the 
miniaturists named above is 
highly esteemed, especially that 
of Samuel Cooper. 

The Demand for Portraiture 

FCneller was governor of the 
first art school in London. He 
therefore had ample oppor- 
tunity to influence the work 
of the rising generation of 
English painters. By the end of 
the 1 7th century a demand had 
been created among the wealthy 
not only for large portraits 



TIIK SHRIMP GIRL, l»y Hogarth, the first 
great painter of the English school, A portrait st 
of grout disliiiclicm, he was also a harsh satirist 
of his limes, and an early exponent of the art of 
the “ story picture." 

but also for huge paintings of classical subjects 
suitable for palatial buildings and stately 
mansions. But soon there were also the 
prosperous members of the professional class 
and the wealthy merchants who required smaller 
pictures to adorn the walls of those Georgian 
houses which arose terrace by terrace and 
square by .square in city and town : and 
sporting country squires wished 
for paintings of hunting scenes 
and of their horses and dogs. 
The immediate demand was 
therefore for something more 
after the Dutch type of f^c/ire 
picture. 

Three Great Englishmen 

The first great native painter 
of the English school was 
William Hogarth (1697-1764), 
who supplied a great part of this 
“wealthy middle-class ’’demand 
with a remarkable output of 
narrative pictures, stage scenes, 
“ moralities,” and small con- 
versation pieces, i.e. portrait 
groups in which members of a 
family or household are united 
in some occupation or interest. 

In his portraits Hogarth 
was no flattering painter 



THE DUKE OF MON- 
MOUTH, son of Charles II : 
B miniature by Samuel Cooper, 
most famous of the 17th-century 
English miniaturists. 


1396 


Art 



** IMPRISONED l^OR DEBT ,*’ the fourth episode in Hogarth's 
famous sequence “ The Rake’s Progress,” cxempliKes the exactitude 
of observation, the powerful use of action, light, and shade, and the 
relentless force with which he attacked social evils of his lime. 


o( monarchs and court ladies, demanding 
to be painted as beautiful in accordance 
wiih an established formula. One of his most 
admirable paintings is a group of six heads on 
one canvas, portraits of his own servants, each 
an extraordinarily interesting, amusing, and 
lively character study. It is now in the National 
Gallery. 

Hogarth professed con- 
tempt for foreigners, but 
owed much to study of 
Dutch painters. His 
method of composition 
by means of light and 
shadow owed much to 
Rembrandt. He can also 
be compared to Hals in 
his gift for catching to 
perfection a momentary 
facial expression — as in 
his famous “ Shrimp 
Girl" (National Gallery). 

Hogarth was also a 
satirist, who used his 
brush to expose the hypo- 
crisies of his time. Yet 
the fame of his pictorial 
moralities — the three 
series called “ Marriage a 
la Mode," " The Rake's 
Progress," and " The 
Harlot’s Progress " are 


the best remembered— is not 
based only on their narrative 
interest or even their moral 
interest. The six pictures in 
the first-named series, now 
in the National Gallery, 
belong to his most brilliant 
period as a painter. Charles 
Johnson, in his book English 
Painting (Bell, 1932), says of 
him : 

His wide sympathy inspired in 
him a curiosity to investigate 
every aspect of human life, so 
that he proved that anything 
can be interesting and even 
picturesque. His excitement in 
noting movement and life 
naturally led to a swnft enjoyable 
mcihod'of painting figuies ; just 
as his perception of ihe beauty 
of lighting led to a transparent 
painting of its gradations. The 
same wide sympathy led him to 
moralise. Whether this was also 
good for his art has been doubled. 
Certainly il often caused him to 
ovcrsiress his meaning or over- 
crowd his canvas, and sometimes 
to become obscure or even to 
forget the requiicments of a pic- 
iLiie altogether It has been saul 
that he was at his best as a cool, 
detached observer But sym- 
palhy makes complete detach- 
ment iinpos.sible ; and without such sympathy with the 
inner workings ol men's minds he could never have 
recorded their outward actions with such vivacity. 

The two greatest names in the history of 
English portrailure arc those of Sir Joshua 
Reynolds (1723 92) and his acknowledged rival 
Thomas Gainsborough (1727 8S). Reynolds 
exercised an incalculable influence on the 



EIGHTEENTH-CENTURY PORTRAITURE in England and Scotland 
flourished at the hands of master-colourists who painted the social and 
intellectual leaders of the period. Left, ” Professor Robison,” by Raeburn ; 
right, ” The Rev. Laurence Sterne,” by Reynolds. 
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course of English painting, not only by the 
example of his own excellence but also as first 
president of the Royal Academy, who imparted 
much sound advice to his students, both indivi- 
dually and in his lectures, which can still be lead 
with profit. He possessed an unsurpassed 
intellectual appieciation of the characters of his 
sitters. He painted always like the cultured, 
scholarly gentleman that he was. Perhaps he 
was most successful in the painting of men, and 
especially men of some intellectual capacity, 
like the many literary celebrities of the day 
whom he painted and with whom he was so 
much at home -Johnson, Goldsmith, Sterne, 
Gibbon, and others. But he also painted 
cherubic, lovable children. 

Gainsborough was not only the more 
versatile painter- he excelled in landscape as 
well as in portiaits, as will be noted later -but 
he was also the more imaginative. There is a 
vibrant, delicately poetic tjuality about his 
poi trails such as Reynolds never achieved, but 
they rarely reveal Reynolds’s profound apprecia- 
tion of human personality. One can almost 
recognize Gainsborough's great love for music 
in his work, but it is like the music of violins, 
whereas Reynolds may be more readily com- 
pared to an oigan. 

Gainsborough painted over 200 portraits, 
including eight of Cieorge III, seven of Pitt, and 
five of Garrick. Ilis women arc painted with 
more sympathy and warmth than those of 
Reynolds. He derived additional dexterity 
from close study of the work of Van Dyck. 

Romney, Raeburn, Lawrence 

Second only in esteem to-day to Reynolds and 
Ciainsboroiigh, as portrait-painters of the same 
rnagniticent period, are Gcoige Romney (1734 
1S02) and Sir Henry Raeburn (1756 1S23). 
Both used a .simpler, more “ direct ” technique 
than either of the others, and if their portraits 
never reach the same depth of feeling as those of 
the greater men, their more vigorous statement 
is altogether admirable. Romney's diiect brush- 
strokes, like those of Hals, give life to his work ; 
lho.se of Raeburn give strength. Romney is 
especially renowned for his many portraits of 
Lady Hamilton, but there are many other 
charming portraits of other women and 
children. Raeburn, on the other hand, was, like 
Reynolds, primarily a painter of men. He was 
a Scot, who, although he became a Royal 
Academician, lived and worked almost entirely 
in Scotland. He had a robust and sure touch 
and a fine appreciation of character that was 
well suited to the depicting of strong and 
straightforward Scots lairds and old ladies. 
His finest portraits were painted in the first 
decade of the 19th century. 

The front rank of the Reynolds tradition in 



TtIK C OUNTESS OF SUSSEX AND HER 
DAUG1I rER, by CiiinsboroiiKh, who sbured with 
Reyiinids the k'ndcr!>hip of the English school of 
portrait painters und was also u great master of 
landscape. 

portraiture embraces one more name, that of 
Sir Thomas Lawrence (1769 1830), a painter 
of extraordinary facility. His portraits of 
children have a place of their own in English art, 
and those which he painted of the fashionable 
women of his time arc always sweet and 
vivacious, even if they lack the sincerity which 
distinguished the work of his predecessors. 

Mention of Raeburn, the Scotsman, makes it 
advisable to state that the term “ English 
school ” is used here because it is the accepted 
historical term both in Great Britain and 
abroad. It should be lemembercd by any 
who think it a misnomer that not all painters of 
the Florentine school were natives of Florence, 
that one of the greatest artists of the Spanish 
school was a Greek, and that at least three great 
painters usually included in the English school — 
Benjamin West, Whistler, and Sargent— were 
American. Throughout the period of the 
school its activities and development were 
centred firmly on London, and especially on 
the Royal Academy. For more than a century 
every British painter of any note — Englishman, 
Irishman, Scotsman, or Welshman — learned his 
craft in the schools of the Royal Academy and 
eventually became a member. 
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T he list of great English portrait painters is 
paralleled by another list, that of the great 
English landscape painters. Some might 
say that the second list, containing as it docs the 
resounding names of Turner and Constable as 
well as that of Gainsborough, is even more 
distinguished. Be that as it may, it can 
assuredly be said that the English school 
resembles the Dutch school in this : that its 
mcmbeis never approached the sublime nobility 
of the Italian masters, nor the delicate lyrical 
note struck by such French painters as Watteau, 
but were most at home in portraying, as faith- 
fully as they could, the world of down-to-earth 
reality whicJi lay about them ; and for that 
reason —again like the Dutch -they excelled in 
both portraiture and landscape painting. 

In addition, the English -again like the 
Dutch have always shown a liking for anec- 
dotal pictuics, i.c. pictures that portray some 
recognizable incident or tell some sort of 
recognizable slory. Poi traits, landscapes, and 
anecdotal pictures of one kind or another have 
therefore made up the great bulk of good 
English painting down to our own time ; and 
m the practice of these arts they have more 
than once achieved their own kinds of poetry 
and nobility. 

Wilson and Gainsborough 

The earliest name to stand out in the history 
of English landscape painting is that of Richard 
Wilson .(1 714-83). His style was based on the 
Neo-Classical tradition of the French masters 


Poussin and Claude. Wilson’s pictures of 
Welsh mountains and lakes were not so much 
realistic transcriptions of what he saw as they 
v/ere idealised scenic compositions— based on 
what he saw, indeed, but presented with a 
peculiar dignity that was more pictorial than 
naturalistic, composed within the terms of 
certain rules of composition. Nevertheless, 
like Claude, he portrayed a serenity of atmos- 
phere that belongs essentially to the world of 
outdoors. 

Meanwhile Gainsborough was discovering the 
beauty and majesty of the English rural scene. 
Many critics have preferred his landscapes 
above his portraits. The artist himself would 
have agreed, for he painted his landscapes only 
to please himself, not to satisfy sillers. Though 
it is clear from them that he deeply appreciated 
the work of Poussin and Claude, it is more 
important that he evolved his own strongly 
individual vision. Many of his landscapes are 
painted thinly, with rare beauty of execution and 
luminous colour. Ruskin deemed him the 
greatest color isl after Rubens. 

Climax of English Landscape Art 

The first English landscape painter - -indeed, 
the first British artist of any kind — to achieve 
renown and the highest esteeni on the Continent 
was John Constable (1776-1837). He devoted 
his whole time, energy, and skill to the 
representation of nature as he saw (and loved) 
it, and his pictures are faithful interpretations, 
not only of the familiar, homely English 
countryside, but also of the 
familiar English weather in all 
its variety -- sunshine, showers, 
storms, lowering skies, gladden- 
ing rainbows, fresh breezes — and 
the effect of changing light on 
trees and meadows and buildings. 
At his hands the strange 18th- 
century convention of painting 
trees as brown in colour received 
its coup de grace. Constable, it 
might be said, turned them green ! 

Constable, who was slow in 
achieving full maturity, learnt to 
handle his paint superbly. In 
later life he made lavish use of 
his palette knife to dab solid high- 
lights on his picture in an attempt 
to reproduce the vibrant spailcle 
of natural light. The technique 
was derisively called “Constable’s 
snow,” but no one before him 
had even thought of making such 
an attempt. 



ON THE WYE, by Richard Wilson, who treated landscape In 
the idealised but masterly manner of Claude Lorrain, and stood 
apart from the ** natural painters of the characteristic English 
school . 
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WOOnLANU SCENK NEAR CORNARU, SUFFOLK, by Gains- 
borough, one of the inventors of naliirnl land, scape,” who painted 
portraits to please sitters and landscapes to please liini.self. Ills 
appreciation of the work of Poussin and Claude did not hamper the 
development of his own individual style. 


In addition to his large canvases he left many 
sketch-books as well as numerous small sketches 
in oils, painted rapidly out-of-doors as he made 
notes of the passing moods of wind and weather. 
Some admirers rate these more highly than his 
finished pictures. 

Mention should also be made 
of Richard Parkes Bonington 
( 1 801-28), who has been called the 
Keats of English painting. Like 
the poet, he loved beauty, in- 
fluenced successors in his art by 
his exquisite workmanship, and 
died young of consumption. 

Many of his water-colours, noted 
for bright colouring and delicacy 
of draughtsmanship, were ac- 
quired for the Wallace Collection, 

London. 

Towards the end of the 18th 
century a school of landscape 
painters flourished at Norwich. 

Its leading spirit, John Crome 
(1768-1821), a self-taught artist, 
never travelled far from that city. 

From Dutch masters of landscape 
he learned to observe and accord 
natural beauty at first hand. By 
mid-19ihcentury the fame of “Old 
Crome “ was so forgotten that his 
superb “ Mousehold Heath,” 
now in the National Gallery, 
changed hands for a few shillings. 


The artist who set a 
glorious golden crown on 
English landscape painting 
was Joseph Mallord William 
Turner (1775 1851), often 
considered the supreme 
genius of the English school, 
and certainly one of the most 
remarkable painters of all 
lime. His earliest pictures— 
many of them “ seascapes,” 
for he could paint the sea 
perhaps better than anyone 
else wdio ever lived- gave 
more than a hint of his ex- 
ceptional power and his sure 
observation of natural 
elTecls. He studied nature 
profoundly, then used his 
observations as a basis for 
pictures that eventually far 
transcended nature. He be- 
came increasingly interested 
in elfects of bright sunlight. 
It could be fairly said that 
he attempted to paint the 
sunlight Itself rather than the 
objects on which that sun- 
light happened to fall. 

So his work became “ impressionistic.” full of 
wonderful resplendent colour, inten.se, brilliant, 
dianiatic, astonishing in its range. He painted 
glow'ing sunrises, vivid sunsets, sun-drenched 
mists, snowstorms, the dazzling light that can 



A LOCK ON THE STOUR, by John Constable, most famous 
interpreter of English landscape in cloudy English w'cathcr, whose 
masterly paintings of his homeland on the borders of Suffolk and 
Essex have given it the name of “ the Constable country.” He 
was the first British artist who.se reputation spread widely on the 
continent of Europe. 
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MOONLICiHT ON I HK MARSHES OF I HE YARE, 
by John Crome, called Old Crome to diNlinguish him from 
his artist son John Bernay Crome. John Crome was the 
founder of the Norwich Society of landscape painters, and for 
many years after his death his work was barely known outside 
his own county. 


suffuse ii drawing-room on a 
summer afternoon, and the 
bleak, relentless light that accom- 
panies a black frost— all with 
equal breadth of vision and 
mastery of touch. 

In his youth Turner was appren- 
ticed to an architectural draughts- 
man, and the training must have 
been one reason for the structural 
soundness of drawing which en- 
abled him to combine as nobody 
else had done the solidity of 
natural forms with the atmo- 
spheric softness of light and air. 

There was a precision about his 
draughtsmanship that was almost 
mathematical. Only the human 
figure defeated him. On the other 
hand, as a draughtsman of trees he 
remains unsurpassed. 

To quote Charles Johnson 
once again, in a passage comparing 
Turner and Constable : 

They have both been called InipresMonists, and were 
bolh in many ways pioneers ol the movemeni of ihul 
name, l-oi they were both students of light But 
while Conslable loved lo record a fleeting instant of 
time when light was passing, Turner’s peculiar gift l.iy 
in representing the gradual increase or decrease of light 
upon an abiding spacious area Turnei was ultimately 
always concerned with form Even when most vague 
in his drawing he aimed at making the lioiizon appear 
immeasurably far away, 'furners accuracy of pereep- 
lion of tone, combined with the system of colour he 
used in his later works, makes him the foreiunner of 
the scienlilic Impressionists. Constable’s mdifrercncc 


in his skclclies to fact and absorption in the momentary 
cfl'ect make him the forerunner ol the emohon.il 
Impiessionists. 

As Turner was also ihc supreme exponent of 
the art of landscape painting in water-colours, 
his name serves conveniently to introduce 
another unique expression of the genius of the 
English school. 

I'he beginnings of English water-colour 
painting are to be discerned in the “ topo- 
graphical ” drawings popular in England in 
mid-ISth century, when 
artists like Paul Sand by 
(1725 1 80^) found a 
ready market for studious 
delineations of the streets 
and buildings of London, 
Bath, and other cities, 
as well as of many of 
the mansions of aristoc- 
racy. To give a pleasing 
finish to such drawings 
they began to add simple 
washes of transparent 
water-colour ™ cool greys 
and warm browns — to 
suggest shadows and give 
extra solidity to their 
buildings. From this it 
was an easy step to the 
washing-in of a blue-grey 
tint to represent the sky, 
possibly with some simple 
unobtrusive cloud effect. 

Other early water- 
colorists were Alexander 
Cozxns (c. 1698-1786) 
and his son John Robert 



THE FIGHTING IEMERAIRE, by Turner, who has frequently been 
considered Ihc greatest of all English painters. Study of his large output, 
which included magnificent water-colour work, leaves unchallenged his sense 
of the poetic value of landscape and seascape - and, above all, sunlight. 
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Cozens (1752 1799), who used the medium I 
to depict Alpine landscapes, and introduced | 
deeper tones of colour and more suggestion 
of atmosphere, besides discovering a method 
of representing trees that was particularly 
suitable for the soft-pointed, pliable, water- 
colour brush. 

Of Thomas Giitin (1775 1802), a fine 
draughtsman and a master of the “ cool 
grey and warm brown ” technique in 
water-colour, Turner is reputed to have 
said : “ Had Tom Girtin lived, I should 
have starved. ’’ The breadth, sweep, and 
certainty of Girtin's water-colour land- 
scapes, such as those depicting Bolton and 
Kirkslall Abbeys, rank them among the 
most satisfying pictures ever painted. But 
equally attractive to most judges is the 
work of .lohn Sell Cotman (I7(S2 1842), \ 

another NorwMch artist. He used a much v 
w'ider range of colour and lone than Girtin. a 
lie was also the lirst to exploit the purely ^ 
decorative quality of water-colour, using 
It to emphasise, and even to extract, 
shcei pattern in landscape, llis pictures arc 
delightful patchworks of limpid colour washes 

delicate blues and greens, rich golden 
browns. David Cox (1783 1859) used water- 
colour, rather dry in its application, to 
rccorti, like Constable, the mootls of wind 
and weather, so that all his pictures seem to 
he full of fresh air. Peter de Wint (1784 
1849) usually preferred to present the tran- 
quillity of the I’nglish scene by a free use of 
“ wet washes. 

Turner used in his water-colours every 
technique and trick to obtain his efiects — 
washes of transparent colour, line stipple with 
the point of the brush, spots of opaque body- 
colour, scratches with a penknife, wipes with a 
sponge, blacking out with ink or lamp-black. 
Such devices broke through all accepted rules, 
and might have pioved disastrous in any other 
hands. They make Turner's small water-colours 
as forceful as many of his larger works in oils. 

These were the men who first discovered 
that the limpid, atmospheric qualities of the 
water-colour medium were peculiarly suited to 
the English scene and, even more, to the 
Emglish climate. Since then the medium has 
been more popular and more skilfully used by 



PITY, by Williani Blake, the poet, painter, and mystic 
who made his own mythology. 1'his design expresses 
a vision of the images in Shakespeare's Macbeth, Act I, 
Scene 7 : And pity, like a naked new-born babe, 

striding the blast . or heaven's cheruhim hors'd 
upon the sightless couriers of the air." 

English painters than by any others with the 
exception of the Japanese. 

Contemporary with this highly creative 
period m English painting, but as i emote from 
' its general trend as was El Greco fiom the trend 
I of the Spanish school, was William Blake 

I (1 757- I827), the gieat mystic who was both 

painter and poet. He was influenced by the 
ideas of Reynolds to the extent that he produced 
f “ historical compositions,” a term that included 
literary or classical subjects, which Reynolds 
f had always claimed to be a superior form of 
art to portraiture and landscape. But Blake 
I owed little else to anybody or anything beyond 
his own highly imaginative genius. His figures 
i and his scenes arc not of this world. Rather 
are they a transcript from ethereal and apoca- 
, lyptic visions, set down with such clarity and 
r force that they compel attention and seem for a 
i moment to be more real than reality. Some of 
his most impressive allegorical and illustiative 
I designs are in the form of colour-printed 
i drawings. Others arc water-colour drawings. 
1 The Tate Gallery, London, has an excellent 
; collection of his works, but possibly his finest 
s engravings are the 21 illustrations to the Book 
/ of Job, now in the British Museum. 


LESSON 17 

Painting in the 19th Century 

W ITH the 19th century, European painting period it was dominated by the output of one 
emerged from the period of the great nation —France. Paris became the centre of 
schools, and became less national in its all that was viul and progressive in European 
expression. Not that it thereby became inter- painting, and led the way in courageous 
national, because for the greater part of the experiment, with London sometimes taking a 
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MADAME RllCAMlFIR, a famous cxampk* of the portrait 
painting of .1. L. David, greatest exponent of the Classical style 
which succeeded the frivolous” work of the age of Louis XV. 


notable second place “-and the rest of Ruropc 
producing virtually nothing that was not 
imitative of, or derivative from, France or, to a 
lesser extent, Fngland. 

By the end of the century it had become 
almost as inevitable that a professional painter 
of standing should have studied in Paris as 
that a professional musician should have 
studied in Leipzig, and the romantic tradition 
of the atehcr^^ as depicted in George Du 
Manner’s Tnlhy, dies hard. 

The “ Classical ” Revival 

Art historians still difTcrcnliatc by the term 
“ school ” the various groups and movements 
which emerged at different times during the 
century— the Classical school, the Romantic 
school, the Barbizon school, the Realist school, 
the Impressionist school, and so forth, m 
I- ranee ; and in England, the Pre-Raphaelite 
school. But these were never schools of painting 
in the former, wider sense, so much as groups 
of artists who shared, or were influenced by, 
particular and often completely opposing 
doctrines about both the purpose and the 
practice of painting. 

After the turmoil of the French Revolution 
there was, under the influence of Napoleon, 
a harking back to classical, or at least Roman, 
ideas. France had become, like ancient Rome, 
an empire, with a senate and tribunes and an 
emperor who liked to ride under triumphal 
arches. It was possibly the natural reflection 
of the emergence of order from chaos. 

In sculpture, and as details in contemporary 
portraits as well as in historical paintings, laurel 
wreaths, acanthus leaves, columns, eagles, the 
toga, and classical draperies and sandals were 
introduced. The so-cjiMpH “^moire style” was 


reflected even in England in 
the architecture, decoration, and 
feminine costume of the Regency 
period. 

Painting in this style found its 
most satisfying expression in the 
work of Jacques Louis David 
(1748 1825), court painter to 
Napoleon 1. Well-known pictures 
by this artist are his early painting 
of “ Marat Assassinated ” and 
his dignified portrait of Mme. 
Rdcamier, reclining on her clas- 
sical sofa, also a large group, 
” The Rape of the Sabines.” His 
work has a sculpturesque quality 
by reason of his clear-cut accuracy 
in the depiction of the human form, 
though it suffers from coldness and 
monotony of colour and a certain 
hardness of texture. 

A greater influence on the 
younger artists of his day was 
David’s most famous pupil, Jean Auguste 
Dominique Ingres (1 78Q 1 867), who also evinced 
a fine restraint of style as well as draughtsman- 
ship disciplined with admirable severity. The 
National Gallery, London, has one or two 
excellent examples of his work, including the 
portrait of M. de Norvins ; but possibly his 
most famous picture is “La Source,” an 
exquisite study in the nude. 

The “ Romantic ” Movement 

By 1830 the Classical movement was being 
rapidly outpaced and displaced by the urge of 
the Romantic movement, which was in complete 
opposition to it. The great Romantic revival 
of the early 19th century was international, and 
alTecied all arts alike. It inspired the revival of 
the Gothic style in architecture, the novels of 
Sir Walter Scott, the poetry of Byron, and the 
music of Schumann. French artists were the 
first to give it expression in painting, most con- 
spicuously Eugene Delacroix (1798 1863). He 
was considered a revolutionary, so little did his 
paintings conform to the classical tradition in 
theme and treatment. But his mastery received 
official recognition when he was employed to 
decorate a ceiling in the Louvre. A famous 
picture of his is “ Liberty Leading the People,” 
also now in the Louvre. Until recently his 
art was quite out of fashion, but he retained his 
place in the history of art as the first leader in 
the revolt against official and academic tradition. 
Since his day French painters — and often 
English painters — have been ready to take a 
certain pride in having their work rejected by 
the Academy and in affecting to paint only ” to 
please themselves.” 

A similarly defiant artist was Theodore 
Rousseau (1812--67), whose early paintings were 
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THE WOOD-SAWVERS. hy Millet, the “ idyllic realist," whose 
sympathetic and undcrstundiiiK painlmRs of French peasants invested 
their lives and labours with new dit;nity. 


SO regularly rejected for exhibi- 
tion that he was given the nick- 
name of “ Le Grand Refuse/’ 

Settling in the Forest of Barbizon, 
he became the founder of the so- 
called Barbizon school, a group 
of Romantic landscape painters, 
including Diaz, Daubigny, and 
Corot. The Barbizon painters 
were directly influenced by the 
paintings of the English John 
Constable. It can also be 
claimed that Constable and 
Turner showed the way to the 
later French Impressionists. But 
if French art owed a debt to 
England in the first half of the 
century, France more than repaid 
It in the second half, and, as has 
been said, has since sSet the pace 
for the world. 

The Romantics, of the Barbi- 
zon school and elsewhere, estab- 
lished the artist’s right to take 
subjects from every phase of life and paint 
them according to his personal vision, a right 
which was later to be consolidated by both 
Impressionists and Post-Impressionists, and is 
still observed in every country not subject to 
the decrees of political dictatorship. 

Jean Baptiste Corot (1796 1873) was perhaps 
the greatest painter of the Barbizon school and 
certainly one of the most appealing painters of 
landscape who ever lived. Possibly this was 
because to some extent he succeeded in uniting 
the tenets of Romanticism with those of 
Classicism, just as he was able to combine 


breadth of composition with exquisite delicacy. 
His leputation suffered somewhat through the 
vast number of spurious works attributed to 
him, which were produced by copyists to meet 
the huge demand for his poetically composed 
pictures of shimmering trees, misty rivers and 
lakes, and serene moonlight. 

Associated with the Barbizon school was 
another painter who stands out powerfully by 
reason of his simple directness of vision, Jean 
Fran(;ois Millet (1814-75). He was not pri- 
marily concerned with landscape, though the 
beauty of spring was never more elVectively 
presented than in his picture “ Le 
Printemps." His chief works ex- 
pressed one prevailing motive ; 
“ Man goeth forth to his labour until 
the evening.” The son of a peasant, 
who had spent his boyhood in his 
father’s fields, he visualised peasant 
life with sympathetic understanding 
and invested it with massive dignity 
in such well-known pictures as 
“The Gleaners,” “The Arigelus,” 
“ The Wood-Sawyer,” and “ The 
Man with the Hoe.” 

The Impressionists 
The next great French movement, 
which dominated the whole of 
European painting for the rest of 
the century and beyond, was the 
Impressionist movement. It is 
sometimes claimed that Edouard 
Manet (1832-83) was the first Im- 
pressionist, but this is true only in 
so far as Impressionism aro.se from 
the ideas of the ptein air group. 



MORNING LANDSCAPE, by Corot, who passed during his 
long career firom Classicism to the beginnings of Impressionism, 
and whose pictures of shimmering trees and serene moonlight In 
the Barbizon woods combine breadth of composition with a truiy 
. exquisite delicacy. 
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DON OIUXOI'K, AND SANf llO PANZA, hy Daumier 
(IHOK 79), an example of the imaginative work of this 
painter, poster artist, caricaturist, and sculptor, who has 
been called the Charles Dickens of Frciicli art, hut whose 
more serious fame was almost entirely posthumous. He 
excelled in social and political satire, and was once im- 
prisoned for a caricature of Kin^ L.ouis Philippe. 


of which Manet was the principal ex- 
ponent, He and his immediate disciples 
of this group aimed at the realistic 
rendering of objects in full daylight 
rather than in the modified and con- 
trolled light of a studio — not a very 
revolutionary atm, it would seem, until 
one realizes the prevalence at that time 
of large easel pictures “ concocted " 
in the studio. Even Constable’s large 
works for exhibition were worked up 
in his studio from his wonderful direct 
sketches made out of doors. The ptcin 
air schools completed then work “ on 
location,” as the makers of cinema-lilms 
would say, and rated the faithful, direct 
transcription of vision a quality far 
superior to technical finish. 

Manet, then, was a realist. When he 
painted his ” Olympia,” the seemingly 
deliberate ugliness of the subject he 
had chosen to transcribe so faithfully 
was a Hat challenge to all previous 
ideas of beauty in art. Rembrandt befoie him 
had done something of the sort when he painted 
his magnificent picture of a flayed ox in a 
slaughter-house. But Manet owed much to the 
influence of Rembrandt as also to that of 
Titian, Hals, and Vela/quez. He was a line and 
sincere artist, and if ” Olympia ” startled Paris 
and shocked the critics, many of his other wor ks 
are delightful in their sympathetic portrayal of 
character, e.g. ” Le Bon Bock ” and ” The Bar 


at the Folics Bcrgere ” (National Ciallery, 
London). His ” nejeuner sur riierbe,” a 
kind of 19th-century rendering of one of 
Watteau’s ” h'etrs Chanipeti cs'' was rejected 
by the Pans Salon m 1K63, but now hangs in the 
Louvre. All his work has a peculiarly pene- 
trative quality, and evinces a giand perception 
of coloui and form and even weight. 

In Manet's eailier works the design is more 
compact, the structures are more clearly defined, 
than in his later pictures, 
painted when his 
supreme interest was the 
relation ol colour to 
light. 

It is this semi-scientific 
study of light that ranks 
him with the true Im- 
pressionists, whose cen- 
tral principle was that 
the hand should record 
exactly as the eye sees at 
a given moment. The 
eye, in fact, was made 
to serve as a snapshot 
camera, which records 
just as much, no more 
and no less, as the light 
of a moment allows it 
to observe. The Impres- 
sionists were therefore 
less concerned with 
known facts than with 
howthese facts appeared 
when revealed in a 
particular light and 
particular atmospheric 
conditions — in other 
words, with optical, as 



WINTER SCENE, by Manet, the great mid-nineteenth-cenlury rcali.st who 
broke with classical traditions of beauty, form, and design, and led the practice 
of completing n subject in the open air rather than working it up in the studio. 
Among his most famous later works were character-studies in Parisian settings. 
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distinct from intellectual, truth. It was the 
leader of the movement, Claude Monet (1840- 
1926), who declared that light itself was the 
most important subject in any picture. 

Thus Monet's most characteristic paintings 
are pictures of light and atmosphere with only 
the vaguest suggestion of form. It was after 
a close study of Turner’s work in England that 
he evolved both his theory and a suitable 
method for its expression. He began to paint 
with broken strokes of the brush, laid upon 
(he canvas in touches of pure primary colour - 
for pure light, as the spectroscope proved long 
ago, IS composed of all the primary colours in 
juxtaposition. The effect produced was bril- 
liant and luminous, as can be seen in his 
“ Vctheuil : Sunshine and Snow,” now in the 
late Gallery, London. Incidentally Rubens, 
Watteau, Gainsborough, and especially I’urncr 
had all made occasional and parlial use of this 
method to obtain the effect of sunshine in then 
landscapes. 

When Monel and his associates in the movc- 
mciU exhibited then works in Paris in 1874, 
one of Monet’s pictures was labelled “ im- 
pression : Soled levant.” The name was 
seized on by the periodical Cluirivari as a peg 
on which to hang a string of vitriolic abuse 
of the exhibition and all it stood for. The 
artists retaliated by accepting the label of 
” Impressionists ” with pride. They continued 
to be reviled by the more academic critics for 
close on a decade ; but they maintained their 
principles, and gradually as has happened so 
often in the history of art- their views pre- 
vailed ; and as younger painters increasingly 
adopted those views, the critics and even the 
public eventually followed for the time being ! 

Monet's chief associates and disciples were 
Alfred Sisley (1840-99), PiciTc Auguste Renoir 
(1841 1919), Camille Pissarro (1850-1903), and 
Manet's pupil Berthe Morisot (1840 95). 
Edgar Degas (1834 1917), popular in England 
to-day for his paintings of ballet dancers, is 
usually classed with the group, but was really 
allied to it only by his revolt against Roman- 
iieism and his extraordinary feeling for move- 
ment. Sisley’s landscapes possess a spontaneous 
charm ; while the sensitive and brilliant painting 
of Renoir is seen to perfection in his portraiture 
and scenes of everyday life. Renoir painted with 
long strokes of the brush, using a preponderance 
of red and green. A characteristic work is 
“ Lcs Parapluies,” in the National Gallery, 
but possibly his masterpiece is La Loge,” 
in which a man and woman in black and white 
evening dress arc sealed in a box at the theatre, 
both iigtires being superbly realized. 

A later development, sometimes called Point- 
illism, was introduced by Georges Seurat 
(1859-91) and his friend Paul Signac (1863- 
1935), who carried the absolute painting of 



I.ES PARAPLUIES, by Renoir, one of the chief 
Impressionist painters, wliose 6,000 paintings 
and over 150 lithoRraphs reveal him as a master 
of portraiture and of the contemporary scene in 
street, house, and theatre. Emphasising colour 
without sacrificing light, his art remained always 
spontaneous and impetuous throughout. 


light even farther by the use of spots {poin/.s) 
or small rectangles of primary colour. 

As already suggested, Impressionism, contem- 
poraneous as the movement was with the 
growth of interest in photography, w'as parallel 
to photography in its attempt to turn the artist’s 
eye and the artist’s hand into a camera, record- 
ing everything in terms of light. It is equally 
fair to suggest that the revealed limitations of 
photography served to reveal the limitations 
of the Imprcssiomsl theory, especially as ex- 
pressed in the pseudo-scientific devices of the 
Pointillists ; and inevitably artists were soon 
searching for escape from tho.se limitations. 

Nevertheless the movement, like all vital 
art movements, however extreme, did serve 
to “ clear the air ” of conventions that had 
become outworn. The greatest art searches 
continually for new ways of fulfilling its age- 
old function. When it ceases to do so, it 
will be dead indeed. 
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English 19th-Century Painting 


E nglish I9ih-century painting experienced 
ns own minor revolution, that deriving 
from the formation in 1848 of the Pre- 
Raphaelile Brotherhood. It was a minor 
revolution because its influence was restricted 
entirely to English painting, and even so, 
though it had results that endured, they were 
by no means the results at which the original 
revolutionaries had aimed. 

It was slated in Ixsson 16 that although the 
genius of the English painters found its most 
natural and successful expression in portraiture 
and landscape, academic tradition, following 
the lead of Reynolds, rated “ historical paint- 
ing,” after classical models, a superior pursuit. 
It was called ” painting in the grand manner,” 
and sometimes a certain level of competence 
was reached in this direction -notably by 
Benjamin West (1738-1820), who came from 
what was then the British colony of Pennsyl- 
vania and was appointed ” historical painter ” 
to George 111 and succeeded Ueynolds as presi- 
dent of the Royal Academy. West produced 
numerous digmiicd tableaux depicting great 
events of his time, such as the death of Cieneral 
Wolfe. Eater came Daniel M.iclise (1806-70), 
whose two huge panels in the House of Lords, 
one of the death of Nelson, the other of the 
meeting of Wellington and Blucher on the 
field of Waterloo, are well known from count- 
less engravings. They are fair examples of 
the style of ” historical painting ” once 
popular. 

But the ” grand manner ” could also serve 
in the representation of literary, classical, or 
Biblical subjects. William Etty (1787-1849) 


followed it in his classical and allegorical paint- 
ings, such as ” Youth at the Prow and Pleasure 
at the Helm,” in the Tate Gallery, and is 
reckoned the most competent English painter 
of nude figures. More commonplace painters, 
like Charles Robert Leslie (1794-1859) and 
William Powell Frith (1819-1903), found their 
themes in scenes from the works of Shakespeare 
and other writers, though Frith in addition is 
famous for his large crowded canvases, full of 
incidents or “ stories,” depicting Derby Day, 
Ramsgate sands, and Paddington railway 
terminus -and, uninspired as these may be in 
conception in comparison with the sublime 
creations of a Michelangelo or a Titian, they 
are nevertheless distinguished by much deft 
painting and skilful composition. 

The Anecdotal Picture 

As already stated, the English genius, as 
studied from Hogarth onwards, is more suited, 
like (hat of the Dutch, to humbler themes and 
less dignitled treatment than are demanded by 
the ” grand manner.” Moreover, English 
painters have always favoured a strong anec- 
dotal or illustrative element in the subjects they 
chose. Hence the popularity of works by 
George Morland (1763-1834), who painted 
with great charm scenes in country inns, stables, 
and smithies ; of Francis Wheatley (1747 -1 831 ), 
who did the series called ” Cries of London,” 
engravings of which are so eagerly sought by 
collectors ; of Sir David Wilkie (1785-1841), 
whose scenes of homely Scottish life have all 
the verve of Teniers ; of Sir Edwin Landseer 
(1802 73), a favourite artist of Queen 

Victoria and the most popular 
painter of his day, who 

painted animals that were 

almost human in ihcir be- 
haviour and gave his pictures 
titles like ” Dignity and Impu- 
dence ” and ” The Monarch 
of the Glen.” 

All these, in addition to being 
more than competent craftsmen, 
sought to make their pictures 
tell or illustrate an anecdote, 
perpetuate some amusing epi- 
sode, even to point some moral. 
Even great landscape painters 
like Constable and Turner did 
not consider a picture to be 
seriously complete unless their 
glorious trees and skies and 
sunsets were made the setting 
for some particular incident 
like a leaping horse, or a 



OPHELIA, painted by Millais during hi§ Pre-Raphaclilc period, cxem- 
plities the exact representation of nature — which was a guiding principle 
of the artist and his associates in their short-lived but successful revolt 
against the conventions of contemporary grand manner. 
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PICTUHKS BV PRE-RAPHAELITK LEAUEHS. “ Ihc 

Annunciation.*’ by D. G. Rossetti, sava^elv attacked for its un- 
conventionality; ri)*lit, Claudio and Isabella/’ by Holman Hunt. 
Such works were condemned as inferior to the almost lifeless aca- 
demical paintings to which the taste of the age had become accustomed. 


hay-waggon crossing a lord, 
or a boy drinking from a 
brook ; or, in Turner’s case, 
until they were labelled as 
“ Dido Returning to Carth- 
age,” or ” Ulysses Deriding 
Polyphemus.” To the major- 
ity of people the real point of 
his most famous picture, “The 
Fighting Temcraire,” is not 
the gorgeous sunset, but the 
fact that the old battleship 
IS being towed to the breaker's 
yard ; the sunset takes its 
place as a mere symbol of 
the incident. 

Nevertheless the Royal 
Academy still stood by the 
requirements of the “ grand 
manner," though it became 
even less of an inspiration. 

By the I K40s “ historical paint- 
ing ” was very much in the 
doldrums, following a hide- 
bound set of conventions, 
essentially imitative, devoid 
of all spontaneity and vitality. 

At the Academy schools all 
natural genius was being 
stifled in attempts to copy 
the manner of Raphael -and 
very hideous many of those attempts were. 

The Pre-Raphaelites 

The Prc-Raphaclile Brotherhood was formed 
in 1848 by a little group of very young and very 
earnest men, the eldest of them only 21. Their 
purpose was to paint scenes inspired by great 
literature, especially the Bible, in what they 
conceived to be the exact manner of the Italian 
painters before Raphael— even trying to copy 
their technique of painting thinly on a wet 
gesso ground -and reconstructing their chosen 
scenes with the most literal fidelity to nature 
down to the smallest detail, as the Italian painters 
had done, and certainly in full opposition to 
what was demanded by academic convention. 

The leading spirits in the venture were John 
Hverett Millais (1829 -96), William Holman Hunt 
(1827-1910), and Dante Gabriel Rossetti (1828- 
82). In 1849 they exhibited their first pictures 
to be conscientiously painted according to these 
principles, signing their canvases, in all the 
hopeful arrogance of youth, with a mysterious 
“ P.R.B.” If they hoped their work would 
make a stir, they were disappointed for the time 
being. But by the following year the two 
literary members of the little group had boldly 
publicised the P.R.B. principles in a periodical 
called The Germ, and academism was ready to 
teach the Brotherhood a lesson. Again the 
three young men exhibited paintings, two of 


them in the Royal Academy, and this lime they 
received all the publicity they could desire. 
So bitterly was Rossetti's haunlmgly beautiful 
picture " The Annunciation ” received that 
never again in his lifetime would he consent to 
exhibit his work publicly. The picture is now 
in the National Gallery. Millais' picture was 
the well-known “ Christ in the House of His 
Parents,” sometimes called “ The Carpenter’s 
Shop,” which was eventually (in the 192()s) pur- 
chased for the Tate Gallery by public sub- 
scription. In 1850 it was fiercely attacked, 
abused, and derided, by critics and public alike. 

Thereafter the Brotherhood rapidly disin- 
tegrated. The little adventure was over, and 
disastrously so. Yet not entirely ; for, quite 
unexpectedly, John Ruskin, who was already 
making his mark as a discerning art critic and a 
persuasive writer, defended the Pre-Raphaelites 
stoutly in a series of letters to The Times pointing 
out the virtues of such a revival of the spirit 
of the primitive Italians, and thereafter he made 
the cause of the Pre-Raphaelites his own. 
Millais and Hunt at least were encouraged by 
his support to persist in their Pre-Raphaelite 
practice, Millais for some years. Hunt for the rest 
of his life. Moreover, other artists, counting 
on the support of Ruskin, began to paint in the 
same style, and colour and life and intelligence 
began to replace pretentiousness on the walls 
of the Royal Academy. 
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The glowing colour and wealth of accurate 
detail which characterised the original Pre- 
Raphaelite technique are seen at their best in 
paintings like “ The Hireling Shepherd ” 
(Manchester City Art Gallery), “ The Triumph 
of the Innocents*’ (Tate Gallery), and “The 
Light of the World ” (Kebic College, Oxford), 
all by Hunt, and in Millais’ “ Ophelia ” 
(National Gallery) and “ The Blind Girl ” 
(Birmingham Art Gallery). Other works by 
the same artists reveal some of the weaknesses 
of the style, such as its tendency towards 
pseudo-medievalism in the painting of human 
iigures, its insistence on stiff, awkward, or even 
ugly attitudes, in deliberate defiance of the 
grace of Raphael. 

The most notable of the painters outside the 
Brotherhood who adopted the style with success 
was Ford Madox Brown (1821 -93), whose little 
picture “The Last of England ’’ (Tate Gallery) 
IS an anecdotal picture, beautifully composed 
and painted and deservedly popular. 

I'he “ Literary ” Pitfall 

Short-lived as the P.R.B. had been, its in- 
fluence was out of all proportion to its import- 
ance. Its greatest achievement was to doom 
the “ grand manner ” to early and, one may 
hope, permanent extinction. Its other more 
accidental achievements were less happy. For 
one thing it swept Raphael from the high 
pinnacle he had up to then occupied, and this 
superb artist has since been sadly underrated. 

Instead of the “ grand manner ” there arose 
an over-emphasis on literary inspiration in 
painting, which, through the English love of a 
“ story,” soon degenerated at the hands of 
artists with commonplace minds into the 
commonplace “ story picture ” so popular on 
the walls of the Ftoyal Academy exhibition 
rooms for the rest of the century. For this 
Millais himself must bear part of the respon- 
sibility. When the Brotherhood broke up, he 
was the one who most missed its stimulus. He 
was by far the most accomplished craftsman of 
the three, but he gradually fell away from his 
early ideals to expend his superb technical 
gifts on increasingly commonplace and senti- 
mental “ anecdotes.” For a time he was inter- 
ested in drawing book-illustrations, and very 
satisfying illustrations they were. Unfortunately 
the paintings he exhibited at the Royal Academy 
year after year became little more than large- 
scale book-illustrations in colour. A host of less 
competent artists followed his lead, and it is 
only by comparing their work with his that one 
realizes his superior talent. Even in such a 
picture as the notorious “Bubbles” there are 
a pleasing freedom and breadth of treatment 
and a soundness of drawing and composition 
that arc missing from pictures in a similar vein 
from other painters. 


The tradition of English “ anecdotal ” paint- 
ing, therefore, which at its best had given scope 
to Hogarth, Wilkie, and the Pre-Raphaelites, 
became most prominently represented by the 
many enormous canvases of painters whose 
names arc not worth recording in this brief 
survey, which filled most of the wall-space at 
the Royal Academy exhibitions towards the 
end of the 19th century and in the early years of 
the 20th. Looking like huge coloured photo- 
graphs of people in fancy dress, or grossly in- 
flated illustrations to the stories in a magazine, 
they presented, as realistically as the painters 
could contrive, dramatic tableaux from history 
and literature ; or they were stories in them- 
selves, with such titles as “ Saved ! ”, “ The 
Fallen Idol,” “ When the Flcart is Youn^,” 
“Between Two Fires,” “A Hopeless Dawm” 
“ And When Did You Last See Your f'athe ' ? V. 
In their day they were exceedingly popular. 
Cheap reproductions of them W'cre found in 
homes all over the country. Gradually the 
British public became surfeited wilh them, and 
by the 1920s the “story picture” was almost 
everywhere derided. This is to be regretted. 
There is nothing wrong wilh the “ story 
picture ” as such, and Millais remains an Mlist 
who offers far more to admiie and enjoy than 
to condemn. What is regrettable is that so 
many of the.se pictures were poor in execution, 
produced by men with commonplace minds 
devoid of poetry or any sense of beauty, 
pictures with nothing but the story to commend 
them, and that story too often as trivial as the 
painting was pretentious. 

Burne-Jones and Watts 

But as the 19th century wore on, the influence 
of the Royal Academy waned. Other and 
livelier influences were at work. Thcie was a 
further indirect stemming from the Pre- 
Raphaelite experiment, through the influence 
of Rossetti, another of the original Brotherhood. 
He developed his own increasingly sensuous 
style, pursuing and exploiting a poetic vision in 
which his ideal of feminine feature and form 
played a prominent part. He, too, influenced 
a number of painters who adopted a new kind 
of sentimental classicism, sometimes tinged with 
religiosity. The outstanding exponent of this 
style was Sir Edward Burne-Jones (1833-98), 
notable for many over-retined pictures of 
languid female figures, often allegorical, clad 
in classical draperies and all with the same 
expressionless features. Rossetti and Burne- 
Jones led the painting fraternity in the 
“ aesthetic ” movement, which affected all the 
arts in the England of the 1870s and 1880s. 
(See Course on F'nglish Literature, Lesson 23). 
Through a confusion of ideas due to Rossetti’s 
part in it, this movement was also popularly 
called Pre-Raphaelite. 



GAINSBOROUGH. The Blue Bov,” a masici piece now in ihc U.S A., is 
Ihc portrait of the son of an iionmongci of Soho It was painted by Gainsborough 
about 1770 in refutation of Reynolds's dicium that a cool colour such as blue could 
never be successfully used as the mam colour of a painting 

To face page 1^08, VoL 3 Art, Lfsson 15 
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Allied to this spurious Pre-Raphiiclitism, but 
far more robustly masculine in approach and 
more profound in conception and feeling, are 
the allegorical paintings of G. F. Watts, whose 
“ Hope,'* “ Love and Death,” ” The l)wcllcr 
in the Innermost,” and many others, arc too 
readily underrated to-day. Walts possessed — 
though he used them unequally — a natural 
sense of grand design and a masterly technique, 
and his allegories are the supreme example of 
didactic art. Flis colour, which owes some- 
thing to the study of Titian, is subtle and ex- 
piessive. He was also a great portrait painter 
who probed with the eyes of a Rembrandt deep 
into the characters of such inspiring con- 
temporaries as J. S. Mill, Cailyle, Newman, 
Tennyson, Gladstone, and Matthew Arnold. 

Whistler and Impressionism 

Finally, the closing decades of the century 
brought from across the Channel the impact of 
Impressionism. The persuasive personality, no 
less than the artistic integrity, of the Amcrican- 
hoin James Abbot McNeill Whistler (1834 
1903) made the impact a forceful one. Like 
the Pre-Raphaelite Brotherhood in Fjigland and 
Manet and the Impressionists in France, he 
received more than his share of storm and 
scorn and abuse, but he faced it with an aii of 
imperturbable defiance. This time Ruskin, 
champiim of the Pre-Raphaelites, was not on 
the side of the revolution. On the contrary, 
he called Whistler a coxcomb and accused him 
of “ flinging a pot of paint in the public's face.” 

I hcre followed a notorious action for libel, m 
which Whistler was awarded damages of one 
fai thing ; but it was wonderful publicity for 
Impressionism. 

I ike Manet, Whistler was not strictly an 
Impicssionist ; but again like Manet, he had 
in common with the movement the fact that he 
rebelled against the prevalent conceptions of the 
purpose and practice of art. He held that the 
beauty and interest of a picture, like that of a 
musical composition, resided primarily, if not 
solely, in the artist's treatment, and least of all 
in the associations of its subject matter. He 
therefore adopted the habit of labelling many 
of his canvases after the rnannei of musical com- 
posers, e.g. ” Symphony in White No. 2,” 
“ Nocturne —Blue and Gold ” (Whistler's title 
for the familiar picture of old Battersea Bridge 
now in the Tate Gallery). Even what has 
become his most popular picture, the portrait 
of his mother, painted in 1872 and now in the 
Louvre, Paris, was exhibited in the Royal 
Academy as ” Arrangement in Grey and Black,” 
and he said of it : ” To me it is interesting as a 
portrait of my mother, but why ought the public 
know or care about that ? ” 

Whistler settled in London after studying and 
working in Paris, where the Salon had rejected 


paintings submitted by him in 1859 and 1863, 
The second of these rejected pictures, “ The 
While Girl,” is now in the National Gallery. 

In his earlier paintings he was much influenced 
by the art of the Japanese, then newly revealed 
by the opening-up of the East to the West. 
He appreciated, as the Japanese painters did, 
the decorative value of empty spaces. His 
subordination of detail to eflects of serene 
colour-harmony, especially m his so-called 
” Nocturnes,” where the detail is vague, 
implies a great deal in common with Im- 
pressionists, though his ultimate purpose was 
unlike theirs in being more concerned with 
beauty than with truth. Nevertheless the close 
alliance with Fiench painting so marked in 
England at the close of the century was due 
as much to Whistler's influence as to that of 
any other one man , and that alliance meant 
a spread of Impressionism among English 
painters, and a general levival of English 
landscape painting, but this time in Impress- 
ionist terms. 

I'he English Impressionists 

Among leading English Impiessionists were 
Walter Sickert (1860-1942), a pupil of Whistler, 
Wilson Steer (1860-1942), and Lucien Pissarro 



OLD BATTERSEA BRIDGE, originally called 
** Nocturne - Blue and Cold," i.s the most 
celebrated of Whistler's series of night studies of 
the Thames. Whistler’s influence drew together 
elements of English and French art towards the 
cloise of the nineteenth century. 
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(I860 1944). Sickert and Steer were also fore- 
most in adapting portraiture to the demands 
of Impressionist theory. In landscape Steer 
at his best seemed to have short-circuited the 
Impressionists by deriving his perception, if not 
his treatment, directly from Constable — the 
C onstable of the rough sketches rather than of 
the finished Academy pictures. Steer’s own 
watcr-colc jr sketches reveal the same ardent 
devotion to nature in all her moods. Sickert 
had a gift of expressing atmosphere that was 
not only physical but emotional. His favourite 
method of developing a picture was to prepare 


a series of careful drawings so that the subject 
was learnt by heart, then to paint from them 
in a systematic scale of tones, with a given 
colour schedule. 

Raphael and the principles of classical com- 
position had been thrust from their pinnacle, 
and at the end of the century English painters 
seeking inspiration from among the old masters 
found it in the profound shadows of Rembrandt, 
the dexterous brushwork of Hals, Constable’s 
storms and Turner’s sunlight, and the luminous 
tone-values of Velazquez. Such is fashion in 
art ! The turn of El Greco was yet to come. 


LESSON 19 

20th-Century Painting 



TE RERIOA, B study of native life In Tahiti, by Gauguin, the 
almost self-taught French master who renounced civilization 
except for its painting materials, and produced magnificently 
designed and coloured scenes from the South Sea Islands of his 
adoption. 


T he upheavals of world order, 
the revolutions in human 
thought and in human 
values, and the violence of human 
action, all those unprecedented 
changes which have marked the 
first half of the 20th century - 
changes in which Epstein and Freud 
have played no less formidable a 
part than Lenin, Hitler, and the 
atomic bomb have been clearly 
reflected in the art of the 20th cen- 
tury. No one need search far for 
examples of architecture, poetry, 
music, and painting, popularly and 
vaguely called “ modern,” which 
arc to the lay mind as bewildering 
as, say, Riemannian geometry, or 
some aspects of “modern” finance. 

It has been a period of extreme 
experiment in the arts, each experi- 
ment apparently dilTeient from the 
last, and having in common with the 
rest only its startling opposition 
to the old standards and appar- 
ently to any rules or formulas 
whatever. In other words, the old standards 
have been thrust into the melting-pot, and 
no reliable new ones have yet emerged to take 
their place. We have had Post-Impressionists, 
Fauvists, Cubists, Vorlicists, Futurists, Purists, 
Dadaists, Surrealists, Expressionists, and mix- 
tures of all of them, all stridently forcing 
themselves into public notice in rapid succes- 
sion, and to many people meaning less than 
nothing. 

What docs it all mean ? 

The bewilderment, even of the younger 
generation, is no doubt in large measure the 
result of our nearness to contemporary art. 
It is difficult to see the genuine wood for the 
bogus trees. It is also instructive to remember 
that our forbears, in their way, felt as bewildered 
and as outraged in the face of the Pre-Raphael- 


ites or the Impressionists as are many people 
to-day by any form of “ modern ” art. It is 
human nature to mistrust the unfamiliar. Let 
it be remembered also that the British public 
has long recovered from the violent shock 
occasioned by the first exhibition in London of 
the work of Cezanne, Gaugin, and Van Gogh, 
and that their paintings, hanging on the walls of 
public galleries or reproduced by the thousand 
on the walls of schools and homes, have become 
old and valued friends, giving real delight to 
almost everybody, probably much more delight 
than the works of many strict Impressionists, 
which to-day seem so tame and dead by 
comparison. 

The reaction to Impressionism was inevitable. 
Structure had been sacrificed to optical effect. 
The Pointillists had taken theories of light as 
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far as they could go in complexity. If the 
ultimate and only goal of all painting was to be 
fidelity to optical vision, the photographic 
camera could always reach it more quickly, 
more economically. 

It was time to indicate once more the fact 
that art is not nature, but a pattern or rhythm 
of design imposed on nature by the individual 
vision of the artist. 

All reactions tend towards exaggeration, 
towards the extreme. If it were not so, they 
could never gain impetus enough to attract 
attention. New movements arise out of the 
exasperation suffered by individual genius in 
the face of any attempt to standardise or dog- 
matise, and that exasperation causes a heavy 
swing-over to the opposing side. 

Cezanne, Van Gogh, Gauguin 

Again the reaction began in France, where 
Paul Cezanne (1839-1906), striving towards 
perfection with unceasing individual experi- 
ments, finally hit upon the method which 
revolutionised painting. He was the leader of 
the movement which was eventually called, in 
Britain, Post-Impressionism. The name was 
invented by two British critics, Roger Fry and 
(Sir) Desmond MacCarthy, when they organized 
in 1910 a London exhibition of the works of 
Cteinne and others, including Vincent Van 
Ciogh (1853 90) and Paul Gaugin (1848- 
1903). It may be noted, as evidence of the long 
lead of France in the world of painting, that by 
the time this exhibition shocked the London 
public (as it unmistakably did) the chief 
painters represented were dead. 

In fact, the painting of the three men had 
little in common apart from being revolutionary 
in their repudiation of the tenets of Im- 
pressionism. Each was revolutionary in his 
own individual way. They were not a “ .school,” 
as such, not even a group like the Pre-Raphael- 
ites, Gaugin, for example, while repudiating 
naturalistic representation and indulging in a 
certain defiance of perspective, developed as a 
supremely decorative artist on somewhat 
exotic lines — he was partly Peruvian on his 
mother’s side. Bold, almost violent in colour 
and design, his work has chiefly been the means 
of influencing design for decorative industries. 
He did not mind in one and the same picture 
painting some of his figures “ flat ” and others 
in relief. He used a heavy outline to unify his 
design. 

Gaugin led a restless and unhappy life until 
he emigrated to Tahiti in 1 891 , specialising there- 
after in portraying the rich colour and spirit 
of the South Sea Islands scene, and leaving 
many impressive pictures of native women, 
charged with a feeling that is always mysterious, 
often tragic. 

Van Gogh wa.s" a Dutchman by birth who 


began to paint in Paris in 1886. His early work 
was influenced by Pissarro, Renoir, and Seurat. 
Like Renoir, he used much green and red, with 
resultant masses of brilliant and vibrant colour. 
His paint was applied with heavy strokes, 
sacrificing any delicate qualities of texture to the 
demands of form and structure and, especially, 
pattern. This did not impair his power of 
characterisation in his portraits, while it gave 
strange clear-cut beauty to his landscapes and 
flower-pieces {see colour plate facing page 1416). 

Of the three, Cezanne w<is not only the greatest 
but also the most immediately influential. He 
inspired a host of followers ; his very failures 
were to serve as stepping-stones for other artists, 
who could see in his many uncompleted efforts 
what It was he had been striving for. 

Cezanne was always searching beyond visual 
impressions for some poetic or spiritual quality 
in all he saw. Turning to painting rather late 
in life, he was never able to acquire facility or 
a satisfactory figure memory, and he disliked 
working fiom models. He .set himself a dilliciilt 
ideal —to combine the best qualities of Im- 
pressionism with the structural qualities of 
Poussin. He has been called a poor draughts- 
man, but at least he was an original one. He 
conceived that everything could be resolved 
into geometrical forms such as cylinders, cones, 
and spheres. His very brush-strokes were 
mostly angular. This was draughtsmanship 
according to a theory. It was as though he had 
first mentally obliterated whatever subject he 
intended to depict, then reconstructed it afresh 
from nothing — and had left something out ! 
Yet what he did introduce had its own effect of 
solidity and weight, as well as all the powerful 
appeal of individual creation. His many still- 
life studies are typical. He made them like 
patterns, just for the pleasure a pattern can 
give. But the pattern was structural, three- 
dimensional, as well as original and inventive. 

Moreover, some of his pictorial conceptions 
possess a colour value as sensitive as that in a 
painting by Turner. For an example of his 
subtle colour modulation in landscape, see 
the colour plate facing page 1416. 

Matisse 

Of the other artists associated with the term 
Po.st-lmpressionist, the most distinguished was 
Henri Matisse (1869-1954), who carried even 
farther the search for abstract pattern, so far 
that some of his subjects are almost wantonly 
deprived of any resemblance to natural appear- 
ance, though they are recognizable as landscapes, 
interiors, figures, flowers, and so on. His 
appeal lies in his direct simplicity. Like a 
primitive painter, he worked freely with colour 
and line ; like the early Italians, he submined 
to the ” discipline of rhythm ” rather than the 
discipline of nature 
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For a lime Matisse 
led a group called the 
Fauves or Fauvists, also 
derisively called the 
‘‘ incoherents," and 
Matisse-likc painting 
found some favour for a 
time in other countries, 
especially Germany. 

But copyists of Matisse's 
style were, and are, 
doomed to failure be- 
cause no rules can be 
made for their guidance. 

Matisse painted each 
picture with the treat- 
ment he felt it required, 
ignoringshadow, model- 
ling, and perspective as 
he pleased, but ever in- 
venting new qualities in 
the sensitive relations of 
colour, and of colour 
with line. 

Picasso 

The Cubists came to 
the fore in 1908, with f^iblo Picasso (h. 1881) as 
their leader and prophet. In its purest foim 
Cubism dealt solely with abstract patterns, 
FU)gcr bry defined its aim as the “ abstiact 
language of form--a visual music. " Its prac- 
titioners, developing C’e/.inne's gcometiical 
simplification, dcclaied that the primitive ab- 
stract form is the cube, and that circles are cubes 
with the edges loundcd off. Flat surfaces rather 
than curved ones were therefore emphasised 
and, asis the way with extremists, over-empha- 
sised - in their compositions. Six cubes were 
made to form a primitive human figuic, four for 
the limbs, two for the head and trunk. The 
cubes were thereafter split up into facets as 
required. 

Cubist pictures were therefore hard and very 
clearly defined. Atmosphere and texture were 
discarded. Light was valued only as a means of 
defining structural (Cubist) form. I hc contribu- 
tion of the Cubist theory to “ modern " painting 
has been its insistence on resolving objects to 
the simplest forms and grasping their essential 
shapes, and on preferring even a distortion to 
an outline that is weak and blurred. But 
anyone wdio looks at “ modern ” design in rugs, 
tapestry, wallpaper, dress fabrics, or pottery 
will soon discover in what direction both 
Cubism and Fauvism (with its insistence on 
simple direct patterns in line and colour) have 
exerted the greatest influence. 

Picasso, w^ho was born at Malaga and settled 
in Paris in 1903, outlived and outgrew the 
Cubists, and his work has gone through extra- 
ordinarily different phases, all equally arresting. 


His earliest paintings were both 
realistic and poetic, evincing a 
particular interest in the back- 
stage of the world of entertain- 
ment, Pierrots, the circus, the 
ballet. He was then for a lime 
interested in Negroes and 
Negro art. The paintings of his 
Cubist period affect one with a 
sen.se of disintegration that is 
expressive of the analytical 
thought and disruptive tendency 
of the years immediately pre- 
ceding the First Wor Id War . H is 
portraits w'ere sometimes put 
together in fragments fiom 
different points of view, perhaps 
showing the eye full-face in a 
profile, the shoulders square to 
the spectators, and the legs 
again viewed sideways. Such 
experiments were always 
directed to the clearing away ol 
the artist's foi mer concepts and 
the creation of fresh ones. To 
Picasso the subject of a picture 
was important only iri so far 
as it might be suggested in abstract terms. 

About 1915, m company with a brcnch 
painter, Georges Braque (b 1881), Picasso 
began to produce studies m abstract pattern, in 
which violins, jars, pipes, tools, etc., weie taken 
as objects on account of their inti insically 
decorative shapes, and made the basis of new 
patterns— a practice which has also had direct 
influence on modern indusliial decorative 
design In his later years Picasso's painting, 
still experimental, has become highly individual, 


PICASSO AND CUBISM : Left, “ Pierrot ” 
by Picasso before he led the way into the Cubist 
mode, which is illustrated (right) by the portrait 
of Picasso himself painted by his fellow-Cubist 
Juan Gris. Picasso passed beyond Cubism to 
experiment in many other directions (see picture 
at foot of opposite page). 



VASi: or I I OWI RS, bv Matisse, 
follower of the Posl-lnipressioiiisis, 
^^Imse search for abstract patlern set 
him for a period at the head of a group 
called (he Fauves," me.ining (lie wild 
men. Picasso said that Matisse 
could make a canvas laugh and sing." 
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ABSTRAdI PA'rrERN, by Br:i(|iK'. who in I^IS joined 
Picasso in cvpiTiniendu}' nilli such patterns in this creation 
of new forms. I he still life, which distinguished Dutehnien 
laboured to produce so that the drop of water seemed to 
tremble on the skin of the peach, became for these modern 
masters the threslutid o< adventure into a new world ol liKhl, 
colour, shape and pattern. 


more difficult to understand ; but he 
has been accepted as a master of 
organized form and constructive 
design, and his work has influenced 
architecture and sculpture as well as 
industrial design. 

Futurists and Vorticists 

Futurism and Vorlicism were short- 
lived movements of the years preced- 
ing the t^irst World War, the former 
originating in Italy m 1910 under 
the leadership of the Italian writer 
Maiinelli, the latler in England, 
heralded by Wyndham Lewis. Futur- 
ism used arbitrary symbols— “ force 
lines and rhythms" together with 
Liiiasi-gcometric patterns, in an 
atlempl to make each painting a 
puicly subjective expression in an 
absolute, personal “ language." A 
phase of Futurism which caught the 
popular imagination was the device 
of drawing, say, ten arms to repicsent 
a single arm m motion, and thus to 
express movement oi activity. Vorti- 
cism found its most appropriate suh- 
lecls in the mechanism of modern weapons and 
m vast armies of robot-likc creatines at dull or 
on the maich. Wyndham Lewvis somposed his 
pictures m planes and wedges, giving ca.sl-iron 
countenances to his inhuman tubular figures, to 
s>mbolise mass production and machines. 

I'hc Value of Extremists 

I atcr influential developments in France 
included Dadaism, which took machinery as 
the basis of its designs ; the Purists, who were 
m opposition to the Cubists ; and the Sur- 
realists, who attempted to portray, often with a 


remarkable finesse of detail that would have 
done credit to the Prc-Kaphaclites, the rhythms, 
fantasies, freaks, beauties, horrors, obscssior s, 
and distortions of the subconseious, 'Ihere 
were, and are, and possibly will be for a long 
tunc to come, many other such movements. 

'Ihe value of extremists is that they break 
down tlie barriers, leaving the new paths free 
foi more moderate and orthodox people to 
explore in their own ways. There are few 
artists in, for example, Great Biilain to-day 
whose art lemams unalVcctcd by the impact of 
Post-Impressionism and the rest. Fven the 
Koyal Academy has become, year 
by ycai, ever more Fxpressionist, 
The term Lxpiessiomsm Vvas 
coined as the opposite of Impres- 
sionism, to cover all the lesser 
"isms" which have contributed 
to the “modern" trend. It 
suggests tiial the artist is not 
content only to scr something 
and share what he sees with you, 
the spectator; he must /cc/ some- 
thing and express his feelings in 
such a way that (he hopes) you 
may share them. So art has 
once again become emotional, as 
well as represenlalional. 

The finest and most vital repre- 
sentative painters of the 20th 
century, c.g. Augustus John (b. 
1878), Duncan Grant (b. 1885), 
Paul Na.sh (1889-1946) and his 
brother John Nash (b. 1893), 



NUDE, by Picasso, in which simplification and distortion of form 
leave the observer with the responsibility of bis own interpretation 
of the pattern of curves imposed upon a grid formation. 
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C. R. W. Nevinson (1889-1946), Henry Lamb 
(b. 1885), Stanley Spencer (b. 1892), Graham 
Sutherland (b. 1903), Edward Bawden (b. 

1903), Vivian Pitchforth (b. 1895), Stephen 
Bone (b. 1904), and John Piper (b. 1903)— 
this list does not pretend to be exhaustive 
— all in different ways owe much m their 
development to the iconoclastic idiom of 
“ modern ” movements, yet none can be called 
unintelligible by anyone with unprejudiced 
eyes and an open receptive mind. Moreover 
the kinship of their art with that of great artists 
of any age or clime can be clearly discerned. 
The living spirit is dressed m the fashion of the 
lime ; but peer behind the fashions of two 
periods and you will find no basic difference in 
a portrait by Reynolds and one by Graham 
Sutherland. John’s vigorous and unforgettable 
“ Smiling Woman " and “ Madame Suggia ” 
(both in the Tate Gallery) are stepsisters to 
Leonardo’s “ Mona Lisa ” ; a water colour by 
Paul Nash or Pitchforth can link the message 
of Turner with that of Cezanne ; and the deeply 
sincere religious pictures and beautifully de- 
tailed pattern-compositions of Stanley Spencer 
combine contemporary Expressionism with 
Victorian Pre-Raphaelitism and the deep-rooted 
English partiality for anecdotal painting. 

As for all the Expressionism of any kind that 
is less immediately intelligible — well, there 
never was an easy road to the appreciation and 
understanding and enjoyment of art. No doubt 
much is derivative and imitative, not to say 
insincere ; and in art that refuses to conform 
to canons and conventions it is hard to be sure 



POWKRr Ul. PORTRAll S by modern masters 
arc (left) Somerset Maugham,*’ by Graham 
Sutherland and (right) The Smiling Woman,’' by 
Augustus John, 

Courtew of the Irusice^ of the Tate Gallery 


of what is worthless and what is commendable. 
Moreover, in considering the effect of any 
painting there is always the possibility that it 
may have been achieved by pure accident. 
There is nothing new in this. An old and 
possibly unreliable tradition records that Ruskin 
once took a party to the Royal Academy ex- 
hibition to lecture on “ a 



SUNFLOWER WORSHIPPERS, by Stanley Spencer, a modern mystical 
and religious artist whose work combines arresting spiritual power with 
frequent deliberate distortion of the image, a realism sometimes aflfectionate 
and comical and sometimes sinister, and a detailed execution in the mosi 
skilful Pre-Raphaelite tradition. 


square-inch of Turner,” 
demonslratingthc superb 
mastery of the artist ovci 
every part of his canvas. 
Turner, hearing of this, 
asked to be shown which 
particular square-inch 
had been so honoured by 
the great critic’s appro- 
bation. When the spot 
was indicated, he said, 
” Oh, yes, 1 remember — 
I dropped my paint- 
brush _against that, and 
the mark looked rather 
good, so T left it.” 

Nevertheless it seems 
sound advice to say this: 
if one of these pictures, 
however unintelligible or 
unusual, strikes within 
you, the observer, a 
responsive chord of any 
particular kind, if mood 
appears to speak direct- 
ly to mood and concept 


20th-Century Painting 


to concept, as happens so universally in listen- 
ing to music, it is only fair to give the artist 
credit for intending that this should be so, and 
that in satisfying himself he has contrived to 
communicate his satisfaction to you, and thus 
art is in this case fulfilling its purpose. 
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Meanwhile the student is urged to visit all 
notable picture galleries and loan collections 
and exhibitions of paintings, old and conlem* 
porary, within his reach, also to attend lectures 
on painting whenever opportunity arises. Onl> 
art itself can teach you to enjoy art. 


LESSON 20 

The Art of the Etcher 


I N reviewing the history of painting it has been 
mentioned once or twice that certain great 
painters were also skilful etchers. This 
Lesson gives a brief description of the art of 
etching. It involves a process whereby a num- 
ber of prints may be taken from an artist’s 
original drawing. But each print from an 
etched plate may be in itself a work of art. 
Many people collect etchings, often paying 
quite high prices for a single print by a master- 
etcher. 

The process of etching is somewhat compli- 
cated. The plate from which the prints are 
taken is usually of copper. This is covered with 
a thin coating of wax, called the etching-ground. 
The artist draws on the wax with a fme steel 
needle. Wherever the needle moves, a thin 
line of copper is left exposed. The plate is 
then soaked for a time in nitric acid (or hydro- 
chloric acid), which attacks all the lines of 
exposed copper, eating them into the plate. 
Those lines which arc intended to be the finest 
and lightest in the print arc then “ stopped out ” 
with varnish, so that they become impervious 
to any further action of the acid ; and the 
process is repealed ad lib., the remaining lines 
being ever more deeply and broadly etched. 
Those lines representing heavy shadows and 
blacks are exposed longest to the action of the 
acid. 

The process completed, the acid is cleaned off, 
the varnish removed, and the plate evenly inked 
and wiped over. All is then ready for the 
printing. Plate and paper rest on a flat bed 
over which a roller pa.sses with the turning of a 
wheel. The pressure forces the plate into the 
paper, leaving a “ plate mark,” an indentation 
of the paper characteristic of all etchings. 

In printing, the artist may choose to leave 
more or less ink on some part of the surface of 
the plate, according to the effect desired ; or 
he may deliberately wipe one part of the plate 
cleaner than the rest. Such devices give a print 
its peculiar personal quality. There is nothing 
mechanical-looking about a good etching. The 
lines can be even more sensitive and expressive 
than in a fine pen-and-ink drawing. Each 
individual print from the same plate may wcl. 
give the effect of having received the artist’s 
special care and -attention. It would almost 


look like his own direct handwork but for the 
“ plate mark.” 

Soft-ground etching is a special form, by 
which the lines, when printed, resemble those 
made by a lead pencil or crayon. The usual 
wax etching-ground is mixed with about half 
its weight in tallow or some other fat. Thin 
paper is then stretched tightly over the surface 
of the plate, and upon this the drawing is made 
with a pencil. Wherever the pencil-point travels, 
the back of the paper sticks to the ground, so 
that when the paper is removed, that part of the 
ground comes away with it, leaving lines exposed 
on the copper plate with a grain corresponding 
to the grain of the paper. The rest of the process 
is the same as for ordinary etching. 

Drypoint and Aquatint 

An allied art, which is really less etching than 
engraving, is “ drypoint.” In this the artisi 
uses his needle directly on to the plate, scratching 
his lines into the surface. This raises a ” burr ” 
on either side of the incised line, which gives 
an attractive ” fuzzy ” quality to the print. 
The drypoint method is often eficctivciy com- 
bined with that of ordinary etching, but fewer 
effective prints can be taken from drypomi 
plates because the burr naturally becomes 
flattened very soon. 

Aquatint is a process of etching in which the 
prints resemble water-colour drawings. A 
resinous ground is used. On exposure to the 
acid, this coagulates into microscopic blobs. 
The blobs are impervious to the acid, which 
cats into the plate in all the spaces between and 
around them. The effect of this in the print 
is a level mass of grey. By stopping out 
portions of the plate as required and exposing 
other portions for successively further periods, 
a wide range of light and dark tones can be 
obtained in the prints. 

Etching was probably invented early in the 
15th century. Great painters like Van Dyck 
and Rembrandt were practitioners of the art ; 
indeed Rembrandt remains the outstanding 
figure m its history, his etchings being often 
rated as highly as his paintings as great works 
of art and the expressions of a great mind and 
personality. It was such men as these who 
discovered the chief appeal of etching, which is 
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the wide range it olTers between extreme Whistler, Sir Francis Seymour Hadcn (1818- 
delicacy and extreme force, and to dramatic 1903), from whom Whistler learnt the art, and 

contras! between the two- Alphonse Legros (1837-1911). Since then the 

Another dominating master of the medium tradition has been maintained by many brilliant 
was the Spanish painter Goya, aild the later etchers, including Sir Muirhead Bone (1876- 

decades of the I9ih century saw its revival in 1953), Sir Frank Brangwyn (1867-1956), and 

Rngland, due in great measure to the work of Sir David Young Cameron (1865-1945). 


LESSON 21 

Sculpture since the Renaissance 


A i.tmough many references have been made 
^ to sculpture in earlier I-cssons of this 
Course, dealing with, for example, the 
art of the ancient Fgypiians, Circcks, and 
Romans, the medieval Masons, and the Italian 
Renaissance, the general aspect of the art has 
not yet been considered. 

It is, of course, expression by means of 
carved or moulded form, dilTcring from pictorial 
art essentially in that it introduces a third 
dimension. Not always is sculpture carved or 
moLildetl “ in the round,” i.e. fully three- 
dimensional so that you can walk round it and 
examine it from every angle It may be “in 
relief,” i c. so caived or moulded that the form 
stands out fiom a Hat surface, cither boldly (high 
relief) or slightly (low relief). Yet even in the 
llattest iclief the three-dimensional 
element is still present ; there is all 
the dilference between the Queen's 
image on a coin and the same head 
on a postage-stamp. 

['he Chisel and the Clay 

The alternali\e, “ carved or 
moulded,” marks the dilTercncc 
between glyptic sculptuie and plastic 
sculpture. The former is pioduccd 
by chiselling down from a block of 
solid material until the desired .shape 
IS achieved. The material most com- 
monly used IS marble or stone (c g. 
granite), though wood and ivory 
have not been overlooked by the 
sculptor. Marble was made famous 
by the Greeks. The Egyptians fav- 
oured granite, basalt, sandstones, 
and limestones. When wood was 
used, it was usually covered with 
gesso and coloured. Indeed, all 
sculpture was coloured until about 
350 years ago. 

Plastic sculpture is the result of 
adding piece to piece of some plastic 
material, c.g. clay or wax, until the 
design is complete. Sculpture pro- 
duced by this method usually requires 
to be cast in some more durable 


material, so that clay or wax becomes plaster, 
bronze, or concreie. The process of casting 
from a mould of the original work has not 
varied through the centuries. Bronze is pro- 
bably the most satisfactory alloy for such 
sculpture, by reason of its ductile quality, its 
strength, and its colour. With age, bronze 
acquires an appealing “patina” -and this is 
sometimes also acquired artificially by chemical 
treatment, rather in the way that new paintings 
were at one time Irealed with dark varnish to 
make them resemble “ old masters.” 

Broadly speaking, carved sculpture lends to 
be fuller, glyptic or modelled work to be thinner. 
Obviously the plastic method is the more suit- 
able for the subtleties of naturalistic repre- 
sentation [direct carving demands greater 
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accuracy and clarity of 
concept —and greater 
labour. There are no 
other ways of producing 
sculpture, except by a 
combination of both 
methods, as when cast 
concrete finished by 
chiselling. 

Michelangelo carved 
directly in marble, 
usually without the aid 
of a preliminary model 
beyond a small sketch 
in wax or clay. He re- 
garded plastic sculpture 
with the same disfavour 
that he regarded paint- 
ing in oils. The greater 
the .self-imposed disci- 
pline, the greater was his 
inspiration. He believed 
(toguote K. H. Wilenski, 
in his book The Meaning 
of Modern Sculpture) 
that the finest artist 
has no concept which 
the marble alone does 
not contain within it- 
self” and that sculpture 
IS essentially colla- 
boration between the sculptor and the block of 
resistant substance beneath his hand.” 

Sculpture, the most durable of the arts, can 
he of all scales, from the colossal to the diminu- 
tive, from the huge statues cut by the Egyptians 
out of solid rock to the miniature jade carvings 
of the Chinese. Nine-tenths of all the sculpture 
ever made deals with the human form and 
draperies, portraying gods, heroes, personified 
virtues, and famous men and women, Animals 
arc also popular subjects, whether they be the 
noble horses on Greek reliefs, the strange beasts 
copied from the medieval bestiaries, or Land- 
seer’s lions in Trafalgar Square. Recent 
years, as will be told m the next and final 
Lesson, have .seen exererses in the carving and 
modelling of forms that are purely abstract. 

Decline of Sculpture 

From the time of Michelangelo, sculpture 
languished throughout Europe for the greater 
part of two centuries, only galvani.scd from 
torpidity by flamboyant design and the ” move- 
ment ” which charactcri.ses decorative art of 
the Rococo period. This decadence may be 
broadly described as the aftermath of the revival 
of interest in everything Greek by scholars and 
pedants — purveyors of the dead letter of the 
Renaissance as opposed to its living spirit of 
scientific inquiry and adventure. It was due 
in some measure to the antique-dealers who 


aro.se in the Renaissance era 
and flourished thereafter on 
the sales of spurious and re- 
stored Greco-Roman statues, 
to the propaganda of such 
dealers and collectors, and to 
the popular taste created 
thereby for everything pseudo- 
classical, which came to be 
lecognized as the standard of 
beauty irrespective of the 
sculptural merit of any par- 
ticular piece. 

Bernini 

The work of that elegant 
craftsman Lorenzo Bernini 
(1598 1680) affords a striking 
example of the decadence. 
Successful in his day as sculp- 
tor, painter, and architect (in 
architecture his most notable 
achievement is the colonnade 
of St. Peter’s, Rome), on 
contemporary sculpture he ex- 
ercised a baleful influence with 
his pseudo-classical ism, his 
extravagance of design, and 
his cmolional theatricality. 
Some of his work, after the 
type of “ Apollo Pursuing 
Daphne,” possesses a pretty grace which, when 
dwindled to the proportions of chimney-piece 
ornaments, could serve as an inspiration of 
mythological figure groups in the chinaware 
factories. His portrait busts of royal and noble 
personages show his delight in the long hair or 
huge wigs and in the intricate patterns of the 
lace collars in vogue at the time. 

Houdon : the Neo-Ciassicists 
Jean Antoine Fioudon (1741-1828), French 
sculptor, working in the lattci half of the 18lh 
and early 19th centuries, forestalled Rodin in 
his interest in emotional character, realistic 
detail, and expression. He certainly put in the 
blemishes. His portrait bust of Gluck, the 
composer, shows on the animated face traces of 
smallpox. Ideal groups were sculptured by 
him, but it is as a portrait sculptor that he is 
famous ; busts and statues include J. J. 
Rousseau, Voltaire, Mirabeau, Lafayette, 
Franklin, Washington, and Napoleon. 

Contemporary with Houdon were the Italian 
sculptor Antonio Canova (1757-1822), who 
produced a vast amount of highly finished 
work on academic pseudo-classical lines, and 
John Flaxrnan (1755-1826) in England. Flax- 
man was emptily academic in style. His 
claim to admiration lies in his designs for 
engravings to illustrate Dante and Homer rather 
than in his sculpture. 



IRLjTH AM) lALSbHOOD, un 
allogorictil group designed for the 
moiiiiiiieni to the Duke of Welliiiglun 
in Si. Paul's ('atliednil : an example 
of the work of Allred Stevens. 
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Bertel Thorwaldsen 
(1770-1844) was a Danish 
sculptor who worked in 
Rome for forty years and 
executed many allegorical 
and “ pagan ” statues. He 
followed Cunova’s example 
of smooth grace and was 
equally hidebound by 
“ Greek ” convenlion as 
understood in his day. 

The principal collection of 
his works is at Copen- 
hagen. On the other hand, 
his pupil-assistant Alficd 
Stevens (1817-75) pos- 
sessed in common with 
other great artists — 

Poussin, David, Ingres, 
and Turner, for instance — 
the faculty of abstracting 
knowledge for his own 
purpose from his profound 
study of the work of 
Michelangelo and other 
masters. Stevens returned 
to England in 1842 the 
most thoroughly educated 
artist of the 19th century. 

His was the inherently 
classical temperament — 
using the word classical in its meaning of 
austerity grand and dignified, not of Greco- 
Roman. A representative collection of his work 
IS in the 1'atc Ciallery, and plaster models for the 
Wellington monument in St. Paul’s Cathedral, 
and of the fireplace for the former Dorchester 
House ace at the Victoria and Albert Museum. 

Auguste Rodin 

The greatest sculptor of the 19th century was 
Auguste Rodin (1840 1917). Seeking and 
experiment are the marks of an original artist, 
but they arc not commonly welcomed by the 
public. Rodin’s contemporary was the French 
painter Manet, and the two had much in 
common artistically. Both were essentially 
Romantics ; both have been loosely ranked 
with the Impressionists, the one in paint, the 
other in sculpture. As with Manet, Rodin’s 


first recognition by the 
critics was effected by 
shock. In 1864 he exhibited 
the statue of a “ Man with 
a broken nose.” By 1877 
he had “ arrived.” His 
“ Age of Bronze ” in the 
Salon was acquired by the 
French government and 
placed in the Luxembourg 
Gardens. Between 1882 
and 1885 he sent to the 
Salon busts of Victor Hugo 
and of the sculptors Dalou 
and Carrier-Bclleu.se. 

A bronze replica of his 
” Burghers of Calais ” — 
which outraged all the con- 
ventions of his day --was 
set up in the Victoria Tower 
Gardens, London, while 
his magnificent gift of 
representative sculptures 
to the British nation during 
the First World War is at 
the Victoria and Albert 
Museum, where the nature 
of his contribution to 
sculpture can provide an 
absorbing study. His 
famous “Thinker,” his 
“ Eve,” which excited quite as much protest and 
initial disgust as any statue by Epstein, and his 
greatest work, “ The Gate of Hell,” dluslraling 
Dante’s Inferno, and containing 186 figures — 
which took up almost all his lifetime from 
1880, and was left unfinished — all these show his 
dramatic expression and power of conveying 
emotion by gesture and pose. His habit of leaving 
a figure emerging from an unfinished blt^ck is 
intentional and characteristic of his Romantic 
tendency, not only to force contrasts but also to 
focus the spectator’s attention on the particular 
point of interest which the sculptor wishes to 
stress by completing that portion and leaving all 
else in the rough. 

Rodin never carved ; clay modelling was the 
only possible medium for his work. The varied 
surfaces when cast in bronze aided the im- 
pressions he desired to create. 



THIC THINKER, by Rodin : the heroic 
and eniKmaiie Hgure designed to brood 
above the sculptor’s ” Gate of Hell,” the 
bron/e door commissioned for the Musec 
des Arts l)6coratifs, Paris, which wa.s left 
unfinished at his death. 


LESSON 22 

Universal Forms in Sculpture 


T o label the art of our own period the end of 
the Romantic- Impressionist movement 
and the return to Classicism (using the 
last word in its austere meaning) is partial 
truth. Form is certainly set above feeling, 
.structure before impression ; there is appeal to 


the intelligence rather than to sentiment, 
reliance on mathematical axiom and funda- 
mental shapes rather than on association of 
ideas ; but it is here that we branch away from 
the Classic revivals of the past. 

The French artist-architect Lc Corbusier has 
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said : “ Art is no longer anecdotal, it is a 
source of meditation ; after the day’s work it is 
good to meditate.” Painters and sculptors 
have been experimenting and concentrating on 
patterns and shapes of abstract beauty, or of 
universal character, rather than on literal repre- 
sentation, on individual or story interest ; where 
their work possesses such interest, it is sub- 
ordinated to the formal design. Everywhere art 
IS simplified, liberated of excess and sham. 
There has been a return to the elemental in the 
endeavour to state the problem afresh. 

Experiments continue. An immense clearing 
and productive work has been accomplished. 
There is harmony between the new architecture, 
sculpture, and painting, and between these 
great arts and all their decorative dependants — 
pottery, metal, glass, furniture, mural design, 
and textile design. 

Contemporary original sculptors have en- 
deavoured to return to the starting-point 
and re-educate themselves. They began with 
the idea of essential sculpture as an activity 
consisting in the fashioning of form ; a work 
which has sculptural meaning, i.c. the meaning 
of its form, need have no anecdotal or 
sentimental meaning 

Riiskin, in The Seven Lamps oj Architecture^ 
writes : 

I h,ivc siiid that all art is abstract in its beginnings ; 
that is to say, it expresses only a small number of (he 
qualities of the Unrig leprcscnled. Curved and com- 
plex lines are repiescntcd by straight ami simple ones : 
interior markings of form are few and much is symbolical 
and conventional. 

Some 20th-century sculptors have advanced 
towards greater completion of their work ; 
others have continued of thcii own free 
will along the line of what Ruskin terms 
“ noble abstraction,” gathering out of 
objects “those arrangements of form 
which shall be pleasing to the eye in their 
intended places ” ; or they have ex- 
perimented with the essential characters 
of symbolic life. 

Ruskin defined sculpture as ” the re- 
duction of any shapeless mass of solid 
matter into an intended shape,” and he 
displayed a crystal sphere as the essential 
type of sculptured form in the round (i.e. 
not relief carving) ; thus- -as R. H. 
Wilenski points out— foreshadowing the 
modern sculptors’ initial creed and their 
initial concept of form : 

They thought of themselves as architects of 
sculptures in the round , and their first concern 
was lo discover the simplest type of ihrcc- 
dimcnsional meaning. That type ihey found in 
the sphere, the cube, and the cylinder ; and 
ihey sought to fashion statues which would be 
apprehended in rhe way thai ihe sphere, the 
cube, and the cylinder are apprehended 
And in the early stages they rigorously restricted 
iheir studies to this neld. 


Greek philosophy has been placed above 
Greek art. According to Plato’s Philebus, 
Socrates affirmed that geometric forms are not 
only relatively beautiful, “ but they are eternally 
and absolutely beautiful,” while that which is 
commonly termed art is mere guesswork plus 
skilful craftsmanship. 

The sculptors Brancusi and Gaudier-Brzeska 
(1891-1915) made pioneer experiments in 
geometrisation early in the 20th century. The 
former, in accordance with the Socratic idea of 
beauty, made sculptures which have meaning 
only as universal or decorative shapes ; the 
latter resolved figures into geometrical forms 
and also formalised natural structures. Gaudier- 
Brzeska was killed in the First World War. Three 
small pieces of his sculpture arc at the Victoria 
and Albert Museum : “ The Fallen Work- 

man,” a bronze cast from an early study ; a 
marble torso of a girl ; and a statuette in 
plaster, “ The Dancer.” 

Revival of Renaissance Curiosity 

With regard lo formalisation of natural 
structures, the modern sculptor shares with the 
sculptors of the Renaissance the scientific spirit 
of inquiry. .Just as the latter were deeply 
interested in anatomy and death-masks for the 
purpose of realism, so the former arc interested 
in results of pholo-micrography. They may go 
back to nature, but from a new and scientific 
viewpoint — not the guesswork which Socrates 
condemned - which has revealed the almost 
unbelievable perfection of detail in the geo- 
metrical construction of organisms. Fossilised 
skeletons of minute sea-plants — diatoms, for 
instance- when magnified hundreds of times 


GEOMETRICAL FORMS IN NATURE arc illustraicd 
by (left) the opened seed capsule of the nettle and (right) 
the young fruit of the common rue with calyx. These 
magnified examples from nature dispel the conception 
of plant life as a mass of haphazard forms. Like 
minute animal organisms, they reveal shapes eloquent of 
intentional ” order and logical development, from 
which the artist may choose basic forms to be manipulated 
for his own constructive purposes. 

Courtesy of Messrs. A Zwcmmef 
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Art 



PAX, by Frank Ddbsuii, whose calm and dignified 
sculplure combines a purity of line and a grace 
of treat ment with the building up of massive and 
monumental form full of vigour in repose. 

show octagonal, hexagonal, and pentagonal 
varieties in absolute symmetry. The spiral 
curve, which is the plan on which the ammonite 
shell was developed millions of years ago, has 
been used throughout the histoiy of art and 
again appeals m modem geometiic sculptuied 
compositions. 

Art Forms in Nature 

In two volumes of series of remarkable photo- 
graphs, entitled Art Forms in Nature, Professor 
Karl IJIossfeldt shows that an almost in- 
exhaustible variety of lovely geometrical designs 



LA MLDITERRANEE, by Maillol, of whose 
work the English sculptor Dobson has said that 
It has ** the rounded beauty of the Downs.” This 
example Is in the courtyard of the Hdtel de Ville« 
Perpignan. 


exists in plant organisms. When these arc 
magnified, all idea of their haphazard growth is 
dispelled. In his foreword to the second scries 
Professor Blossfcldt says : 

Every sound expansion in the nature of an needs 
slimulation. New slrenglii and stiTnuliis for its 
healthy development can be derived only From nature . . . 
The plant may be described as an arLliileclur.il siruc- 
liire, shaped and desipned ornamentally and obicetively. 
Compelled in its light For existence lo build in a purpose- 
Fui manner, it , combines praciicahilily and ex- 
pediency in ihe highest Foim oF art. Not only then in 
the world oF arl, bill ec|iially in Ihe realm ol science, 
nature is oui best leacher 


By such studies sculptors have arrived at 
what Mr. Wilenski calls “ the concept of the 
universal analogy of form, the concept of all 

human, and animal 

and vegetable forms as 
different manifestations 
of common principles 
of architecture, of which 
the geometric forms in 
their infinily of relations 
arc all symbols ” ; thus 
modern sculpt lire may 
be seen as an cifort 
towards truth lo life, not 
merely truth to nature 
in the old individualistic 
sense. The next genera- 
tion of sculptors may 
very probably achieve 
balance by proceeding 
along more individual- 
istic lines, but they will 
have learnt much Irom 
these experiments, just 
as all painters have 
learnt much from 
Cezanne (.see Lesson 19). 


Greek Echoes 

Although Greek stat- 
ues are viewed by them 
without sentimental 
bias, various conlempo- 

with hikd, 

a backward glance at by Maurice Lambert, 
Greek art without be- U slyliscd but realistic 
coming enslaved in past worL; the stone is 

nr'-i m ir Ir'iHIlinn ***'''C "Ith UCrVOUS 

academic radltion. and muscular tension 
Aristide Maillol (1861 - about to be resolved. 
1944), who, with Sir 

.lacob Epstein, may be termed a traditional 
master between Rodin and the contemporary 
sculptors, went in 1909 to Olympia, there 
to study the Greek temple fragments, and 
afterwards lo Athens and to Naples. A pupil 
of Rodin, Maillol reacted against the emotive 
quality of the great Romantic, but did not 
become a convert to the antique ; his work is 
modern in his creation of generic and not 
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Universal Forms in Sculpture 



NIGHT, by KpsU'in, is line of his piiir of symbolic 
sculplures on the Underground HuililinK, West- 
minster, London. Like others of this master’s 
Slone i'iir>inf;s, these tiKures at first artmsed 
hostility anions sections of the public. 


particular forms. The most famous of his 
sculptures are the moiuiment of Cezanne and 
the war memorial at Line ; and various im- 
poiianl works arc in collections in Ciermany. 
His French followers arc many, and in England 
Frank Hobson (b. 1888) has developed Maillol's 
work along somewhat academic lines. One of 
Hobson’s best works, 
the bronze figure of 
“Truth” (1930) was 
acquired for the nation. 

Zadkine and Archi- 
penko, who arc not 
French but exhibited in 
Paris before the Second 
World War, arc other 
sculptors whose work 
shows traces of Greek 
affinity as differentiated 
from Asiatic. They find 
formal meaning in some 
of the archaic Greek 
statues in the round, 
though the essential cu- 
bic or cylindrical shapes 
of these were borrowed 
from the Egyptian 
academic tradition, which was already centuries 
old when the Greek sculptors used its formula. 

Pablo Picasso has also made many interesting 
experiments in sculpture He too seems to have 



A GRECIAN ECHO 
in the sculpture of 
the mnny -sided, 
modern master 
Pablo Picasso. 


looked with his eager and critical gaze at the 
Greek fragments, as well as at all other plastic 
forms of the past — to have constructed astound- 
ing models for himself from wood and from 
wire in order to wrench from these unusual 
materials new patterns and forms. Sculptors 
of less ability have copied his methods, but with 
very limited success. 


Epstein and Other Masters 

Violent controversy has raged round the 
sculpture of Sir Jacob Epstein (b. 1880) since 
he first gamed notoriety in 1907 by his figures 
for the buildings of the British Medical Associa- 
tion in London. (W'hcn these buildings were 
reconstructed for the Rhodesian government, 
the figures were either broken up or left in a 
sadly depleted stale.) That Epstein's work is 
the expression of genius of a very high productive 
order is now' generally conceded. His clay- 
modelled busts cast in bronze have found many 
admirers, because they arc his own develop- 
ment of the Romantic style of Rodin and, 
farther back, of Donatello ; therefore they 
have shocked less than his direct carvings in 
stone, such as “ Rima,” “ Hay ” and “ Night,” 
” Genesis,” ” Ecce Homo,” ” C'onsummaliim 



FAIV1IL\ GROUP, by Henry Moore. I his 
commissioned work, set in a large open space 
in the centre ol Harlow New Town. Essex, 
symbolises the new hiimiinitarian civili/ution 
of which ihe whole lown itself is an expression, 
I'hc group includes Ihe artist’s first stone carving 
of u male figure. 
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Est,” “Adam,” “Jacob 
and the Angel,” and many 
others. 

Apart from his portrait 
busts, which are Romantic, 

Epstein has used a negroid 
or (as in “ Night ”) a Mon- 
golian facial type in his 
work, thus giving it an 
individualistic touch lack- 
ing in the work of such 
sculptors as Henry Moore 
(b. 189S), whose carvings of 
figures in stone, wood, and 
alabaster aic conceived as 
symbols of life. 

Moore, possibly the most 
imporlani sculptor in Brit- 
ain to-day, follows the 
natural shape of the stone 
or wood, and in his “ draw- 
ings for sculpture” he has 
vividly shown his method 
of working primitive forms 
Other sculptors whos‘: work 
displays abstraction from 
organic form include Bar- 
bara Hepworth (b. 1903), 
whose carvings are essays 
111 unified movement ex- 
pressed in terms of the intrinsic quality of the 
material used ; and Maurice Lambert (b. 1901), 
whose Sumerian studies have influenced his 
direct carving, but who can also produce a 


poetical abstraction of a 
yacht. 

Carvings on buildings 
form a characteristic part 
of modern sculpture when 
they are integral to the 
building, and not merely 
modelled figures placed in 
certain positions as orna- 
ments. Epstein’s architec- 
tural sculpture is carved 
mainly in the position it is 
to hold and entirely by his 
own hand. An interesting 
experiment was made by 
Eric Kennington, on the 
Shakespeare memorial 
theatre at Stratford-upon- 
Avon, with a series of 
large figures in brick on 
brick. 

Whatever may be the 
particular reaction to mod- 
ern sculpture, it is never 
dull ; future productions 
should be even fuller of 
interest, in its new attempt 
to embody a doctrine long 
ago expiesscd in the work 
of the Chinese artist-philo- 
sophers of the 'T ’ang agj (a.i>. 700) : “ We react 
with satisfaction to works of art which make 
us reali7e that all forms in Nature arc mani- 
festations of the unity and harmony of Life” 



BMKK SriJl.PIUHE, by Eric 
kennington : one of a series of 
large figure subjects on the brick 
fav'Uile of the Shakespeare Memorial 
Theatre, Stratford-upon-Avon ; these 
siihjecls nere eveciited in position 
without clay models. 
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OOME knowledge of how to keep accounts and how to read and understand a 
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ACCOUNTANCY 

LESSON 1 


Basic Principles of Double-entry 
Book-keeping 


A KFi.iAniF and accurate system of account- 
ing IS essential to the modern business. 
The executive of to-day demands of the 
accountant more detailed information and more 
intelligent arrangement of figures than m the 
past, and it is the accountant’s duly so to codjcl 
and arrange information about the operations 
and position of the business as to enable the 
management to make its plans for the future 
in the knowledge that nothing whatever has 
been overlooked. 

The lirst and most important task is to 
grasp clearly the meaning of double-entry 
book-keeping. All business transactions involve 
exchange, which necessarily implies two parties. 

If I part with anything having value, someone 
has received it ; if I acquire anything of value, 
somebody has parted with it ; if I receive money, 
somebody has parted with that money. A 
proper record of the transaction will show how 
all the parlies have been affected. 

Debit and Credit 

“ Debit ” and “ credit ” correspond respec- 
tively to the conceptions of receiving and 
imparting. If I lend a sum of money to John 
Smith, I will ilchit John Smith in my books, 
because he has icccivcd the money. If 
W. Jones lends me a sum of money, 1 will credit 
W. Jones, because he has parted with the money. 

Every transaction is recorded in what arc 
called accounts, and under the double-entry 
system every transaction is recorded in two 
accounts. Each account is divided by a line 
running down the middle of the page ; the 
left-hand side of the account is the debit side, 
the right-hand side is the credit side. 

When I lend John Smith £100, I debit his 
account — I write £100 on the left-hand side 
of an account headed John Smith. When 1 
borrow £100 from W. Jones, 1 credit his account 
—I write £100 on the credit side of an account 
headed W. Jones. 

Absolutely Llnvarying Rule 

Every transaction must be recorded in two 
accounts. One of the recording entries must 
be on the debit side, the other on the credit 
side This is an absolutely unvarying rule, 
to which there are no exceptions. For every 
amount that appears on the debit side of an 
account, a similar amount appears on the credit 
side of another account. Thus every trans- 
action has a twofold aspect. For every debit 
there is an equal and opposite credit, and vice 


versa. The debit entry is the record of the 
receiving. The credit entry is the record of the 
imparting. 

When 1 lent £100 to John Smith, I debited 
his account, because he received the money. 
In so far as transactions affect other indi- 
viduals, the course is clear. In so far as the 
transactions alfect the proprietor of the busi- 
ness in whose books the records are being made, 
he does not debit himself, but debits an account 
which indicates the njture of the beielit which 
he receives. When the business parts with a 
benefit, the credit is made to an account which 
indicates the nature of the benefit imparted. 

It may be convenient for the beginner to 
regard these accounts as the accounts of 
imaginary persons inside the business. When 
£100 was paid to John Smith, the business 
parted with cash. The credit entry will be 
made in an account called the cash account, 
which is the account of the cashier. 

If £20 is spent on the purchase of goods, 
the procedure is to credit the cash account, 
because we have parted with cash, and to debit 
a goods account, thus indicating the natuic 
of the benefit received. This goods account 
can also be regarded as the account of the 
storekeeper whose duty it is to look after the 
goods. We look upon him as having leceived 
something worth £20, and we debit him 
with the amount accordingly. 

No Credit Given or Received 

Now to consider the transactions of a man 
who conducts all his business on a cash basis, 
no credit being given or received. Every trans- 
action will involve an entry in the cash account. 
The cash account is debited with all sums 
received, and credited with all payments made 

For every payment an entry must be made on 
the credit side of the cash account. The debit 
entry will in every instance indicate the nature 
of the payment made. £2 is spent on a rail- 
way fare ; the debit will be made in an account 
called travelling expenses. It would, of course, 
be possible to record the transaction in greater 
detail. Tne debit could be made to the 
account of the “ person ” who received the 
money, i.e. the railway company 

We should then, however, be compelled to 
credit the railway company with £2, since we 
have received from the railway company the 
benefit of travelling ; and, to complete the 
double-entry, travelling expenses account must 
be debited. 
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The account of the railway company would 
show £2 on each side, and we should be left 
as we were before, with a credit to cash, and a 
debit to travelling expenses. No useful purpose, 
therefore, is to be served by the more round- 
about method. 

Further payments are made. £20 is paid 
out in wages ; £50 is spent in buying furniture ; 
£4 on rent ; £100 on machinery. Tn every 
instance cash account will be credited, since we 
have parted with cash. In every instance a 
debit will be made to an account which in- 
dicates the nature of the benefit received in 
exchange for the money. Wages account will 
be debited with £20 ; furnilurc account with 
£50 ; rent account with £4 ; machinery account 
with £100. 

At this stage we are in a position to state 
the principle that all debit balances arc cither 
assets or losses. At first sight this appears 


contradictory. One is inclined to regard an 
asset as being opposed to a loss, rather than as 
being in any way similar. A little reflection on 
the transactions mentioned will make its truth 
apparent. If money is spent, it is spent for 
some purpose ; no one pays cash for nothing. 

Benefit of a Transitory Nature 

The benefit received in exchange for cash 
can be represented by a physical object having 
some degree of permanency, such as a table or a 
building. The debit on furniture or buildings 
account represents an asset. The benefit may 
be of a transitory nature, and not represented 
by any physical object. If 1 pay £3 for a 
railway ticket, I receive the benefit of travelling 
in a train. This benefit is exhausted when the 
journey terminates. No object of lasting 
utility remains. The debit on travelling ex- 
penses account is said to be a loss. 


LESSON 2 

How Accounts Are Classified 


E vfry item of cash received will be debited 
to the cash account, and will be posted 
to the credit of an account which in- 
dicates the source from which it has come. The 
corollary of the axiom that all debit balances 
are cither assets or losses is that all credit 
balances are either liabilities or gains. 

Let us examine this statement in relation 
to the business which conducts all its trans- 
actions on a cash basis. If 1 receive cash, it 
is under one of two conditions ; cither I am 
under an obligation to repay it, or I am not. 
There is no third choice. If I borrow £100 
from W. Jones, I debit cash and credit W. Jones. 
This credit to W. Jones’s account indicates 
that I received the money from Jones, and that 
I owe this amount to him. That is to say, the 
credit item on Jones's account is a liability. 

If I perform a service for Robinson and he 
pays me £30 by way of commission, I will 
debit cash and credit an account headed 
commission. I am under no obligation to 
repay the £30 to Robinson ; it has become mine 
without any obligations attaching to it. The 
credit on commission account represents my 
gain, or profit. 

Where Payment is Deferred 

Now to consider transactions where payment 
IS deferred, or, in ordinary language, on a 
credit basis. “ Credit ” in this sense is not to be 
confused with the special term used in account- 
ancy in opposition to debit. 

It is possible to acquire benefits without 
paying cash for them immediately. If I 
obtain the benefit of using a building and I 


pay for that benclit in cash, the double-entry 
necessary to record the transaction is a credit 
to cash and a debit to rent account. If, 
instead, I owe the money to my landlord, 
the double-entry is to debit rent as before, and 
to credit not cash, but the account of my 
landlord. The credit on my landlord’s account 
is a liability, representing my obligation to 
pay him in the future. 

Credit on Commission 

Conversely, I may impart a benefit without 
receiving cash immediately. If I perform a 
service for Robinson for which he agrees to 
pay me a commission, the double-entry is a 
credit to commission account and a debit to 
Robinson’s account. The credit on commission 
account is a profit, and the debit on Robinson’s 
account is an asset representing my right to 
receive the money from Robinson at a later dale. 

Personal Accounts 

Accounts can be classified into certain well- 
defined groups. First, there are personal 
accounts. These are the accounts of individuals 
or firms with whom business transactions have 
been conducted. Personal accounts arc debited 
with all benefits received by the persons con- 
cerned. If we part with cash, and pay it to a 
person with whom business is being transacted, 
that person's account is debited, cash being 
credited. 

If we sell goods to a person without receiving 
immediate payment, that person’s account is 
debited and goods account credited. A debit 
balance on a personal account (that is, an 
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excess of debits over credits) is an asset 
representing our right to receive a certain sum of 
money at some lime in the future. 

Personal accounts are credited with the 
benefits imparled by those persons, and there- 
fore received by us. If we buy goods without 
paying for them immediately, wc credit the 
personal account and debit a goods account. 
If we receive cash, wc debit cash and credit the 
person from whom we received that cash. Of 
course, where there is no obligation to return 
the money, as in the sale of goods for cash, the 
credit is made direct to the goods account. 

Bui where there is an obligation to return the 
money, the personal account is credited ; 
and where we receive cash in discharge of a 
debt due to us (a debt represented by a previous 
debit to a personal account) the personal account 
of the debtor is credited. The effect of this is 
to leave no balance on the personal account, 
the debit and credit sides being of equal amount, 
denoting that the debt is no longer due to us. 

Real Accounts 

Secondly, there arc real accounts. Real 
accounts are accounts of things. If we buy 
£100 worth of furniture or spend £1,000 on 
machinery, cash will be credited, and furniuire 
or machinery account will be debited corres- 
pondingly. It is impossible for a credit 
balance (an excess of credits over debits) to 
exist on a real account. 

Nominal Accounts 

Thirdly, there are nominal accounts. 
Nominal accounts are either prolits or losses. 
A debit biilancc on a nominal account, such as 
rent, wages, or travelling expenses, is a loss or 
an cxpcn.se. The existence of the debit balance 
docs not necessarily imply that we have parted 
with cash. 

It only signifies that an expense has been 
incurred. If payment has not been made, the 
credit goes to a personal account. When the 
cash is subsequently paid, cash is credited, 
and the debit then goes, not to the cxpcn.se 
account, but to the personal account. 

The two examples can be illustrated as 
follows. 

1, Stationery worth £20 is purchased, and 
cash is paid immediately. The entries will 
be a credit to cash, and a debit to stationery, 
account, vi^. : 

Cr. 

Dr. Cash 

By stationery £20 

Stationery 

To cash £20 

2. Stationery worth £20 is purchased from 
A.B., Ltd., on January 1, but payment is 
not made until February 3. The entries 


will be a debit to stationery account, and a 
credit to A.B., Ltd., on January 1, followed 
on February 3 by a credit to cash and a debit 
to A.B., Ltd., viz. : 


Jan 1. To A.B., Ltd. £20 

Dr. Cr. 

A.B., Ltd. 

Feb. 3 To cash £20 Jan. 1. By stationery £20 
Dr. Cash 

Cr. 

Feb. 3. By A.B , Ltd. £20 

The ultimate effect of the second method 
IS the same as that of the lirst. We are left 
with a debit to stationery and a credit to 
cash. A.B.’s account is “ closed,” both sides 
being equal and there being no balance. 

The point is that we could not make a direct 
entry from cash to stationery before February 3, 
whereas wc incurred the expense on January 1. 
This fact must be recorded. If an inquirer 
were to examine the books on, say, January 21, 
he would expect to find a record of the state of 
affairs at that point of time. The state of 
affairs on January 21 is that an expense of £20 
has been incurred, and that there is an undis- 
charged liability to A.B., Ltd. 

Where the payment of cash is coincident 
with the incurring of the expense, no personal 
account is necessary. An entry can be made 
direct from cash to the cxpen.se account. This 
is an everyday occurrence. Consider cash 
paid for travelling expenses, goods purcha.scd 
for cash, the payment of wages, etc. 

Similarly, a credit balance on a nominal 
account, which is a prolit or a gain, does not 
necessarily imply that the money has been 
received, but only that it has been earned. 
If there is a lapse of time between the earning 
of the profit and its receipt in cash, then a 
personal account intervenes. 

Reflection of Facts 

To sum up. Double-entry book-keeping 
is not a mere mechanical device but a reflection 
of facts. When a profit is earned, that fact is 
recorded by a credit in a nominal account. 
It is also reflected by a debit to an asset account, 
thus increasing the assets of the" business. The 
asset account can be real, i.e. cash, furniture, 
etc., or personal — a debt due. 

In any event the profit, which is a credit 
balance, is represented by an increase of assets. 
This is common sense. If a man says : “ I 
have made a profit of £100,” one is entitled to 
ask : ” Where is it ?” The answer is that it is 
repre.sentcd by assets, i.e. debits, whether in 
cash or in something else. 

In the same way, if an expense or a loss 
is incurred, it is shown as a debit balance on 
a nominal account. But that debit balance 
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How Accounts 

on the nominal account is reflected in a credit 
to cash, which diminishes assets, or else in 
a credit to a personal account, which increases 
liibililies. Thus the incurring of expenses is 
necessarily accompanied by a decrease of assets 
or an increase of liabilities. 

Twofold Aspect of All Transactions 

The basis of double-entry book-keeping 
is that every transaction has a twofold aspect, 
that of receiving and that of imparting. To 
present a complete picture of any transaction, 
both these aspects must be recorded. If 1 
acquire assets, 1 must show how I have acquired 
them ; if I have parted with cash in exchange, 
my cash account is credited ; if I have not yet 
paid for them, I have incurred a liability and a 
personal account is credited. If I incur ex- 
penses in the conduct of my businesses, I either 
part with cash or increase my liabilities. Both 
aspects must be recorded ; the appropriate 
expense account is debited, and cash account 
or a personal account is credited. 

Every debit to a nominal account (expense) in- 
volves a credit to another account, which has the 
ellbct of decreasing the net assets. Conversely, 
every credit to a nominal account (profit or 
gain) involves a debit to another account, which 
has the effect of increasing the net assets. In 
other words, profits necessarily imply an 
increase in net assets, and losses or expenses 
imply a decrease in net assets. 

Principle of the Trial Balance 

In as much as every transaction requires 
two entries, one to the debit and one to the 
credit, It follows that the total of debit entries 
ill any set of books must be equal to the total 
of credit entries. If, therefore, at any point of 
lime a list of all debit entries is .set down on 
paper, together with a list of all credit entries, 
the totals of the two lists must necessarily be 
equal. This is the principle of the trial balance. 

It is not customary to draw up a trial balance 
showing total debits and total credits. It is 
sufficient if the balance of each account is 
extracted. For instance, John Smith’s account 
may appear in the book as follows : 

John Smith 

To goods ,, .. 100 By cash .. .. 95 

good s ■ . 250 „ disco unt . . . . 5 

In a list of total debits and total credits, 

John Smith’s account would appear as a 

debit of £350 and a credit of £100. The 
usual practice is to offset the credit against the 
debit items, and to show a debit balance only 
of £250. The two columns (debit and credit) 
of the trial balance must still be equal. All 
that has been done is simply to deduct £100 
from each column. 


Are Classified 

It is most important to recognize that the 
trial balance is not an integral part of the 
double-entry system ; the figures on the trial 
balance are not entries that require a com- 
plementary credit or debit. All that has been 
done is to set down on paper a list of the 
balances existing in the books at a given point 
of time. This list includes all the balances 
on all accounts, both assets and liabilities, and 
losses and gains — real, personal, and also 
nominal accounts. 

Summary of FApenses and Gains 

The next step is the preparation of the 
trading and profit and loss account. This 
account is a summary of all the balances on 
the nominal accounts, that is to say, of expenses 
and gains. If one were to lake a trial balance, 
collect all the nominal accounts together, 
cancel out compensating debit and credit 
Items, and thus leave only the net balance of 
all the nominal accounts, the two sides of the 
trial balance would still agree. 

The principle of cancelling compensating 
debits and credits in each individual account 
has simply been carried a stage further. By 
cincelling out debit balances against credit 
balances on nominal accounts, equal amounls 
have been deducted from each side of the 
trial balance. We are left with real and 
personal account balances, together with 
the final balance of all nominal items. That 
IS to say, we arc left with a list of assets and 
liabilities, together with the net profit or loss. 

This collection of all nominal account 
balances is called the profit and loss account. 
The list of asset and liability balances, together 
with the net balance on the proiit and loss 
account, is called the balance sheet. 

The balance sheet is a statement of the 
financial position of a business at a given 
point of time. It is a summary of possessions, 
or assets, on the one side, and a summary 
of obligations, or liabilities, on the other. 
The possessions are debit balances ; the 
obligations arc credit balances ; and all are 
classified by the recognized methods. 

Capital Account 

It becomes necessary at this point to explain 
an account of a special character, viz. the capital 
account. This can be defined as the personal 
account of the proprietor. The business must 
be regarded as having a separate existence, 
distinct from the proprietor. If an outside 
individual lends a sum of money to a business, 
the double entry is a debit to cash account and a 
credit to the personal account of the lender. 
This credit balance represents the liability to 
repay the lender the sum he has advanced. 

If the proprietor advances a sum of money 
to his own business, his personal account, 
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which IS called the capital account, is credited, 
in everyday language, any sums put into a 
business by its proprietor are his capital. The 
debit indicates the nature of the asset the 
business receives ; the credit indicates where 
the asset has come from -in this instance, 
from the proprietor himself. 

Net Credit Balance 

If business is being successfully carried on, 
the assets will exceed the liabilities to external 
persons. The excess of the assets over the 
liabilities is what the business owes to the 
proprietor ; it is the measure of what he is 
actually worth. 

To return to the profit and loss account. 
If the credit balances on all the nominal 
accounts exceed the debit balances, the net 
credit balance is the measure of the profit 
earned for the period under review This 
is the net profit, as disclosed by the profit and 
loss account. 

As pointed out, the credit items on the 
nominal accounts, which have been transferred 
to the profit and loss account, were reflected 
by debits to asset accounts of one kind or 
another; and the debit items on nominal 
accounts, which appear on the expenses side 
of the profit and lo -s account, were reflected by 
credit entries to asset or liability accounts. 

Net assets have been increased to the extent 
of the credit items in the profit and loss, and 


have been diminished to the extent of the debit 
items in the profit and loss. 

If no additional sums have been introduced 
by the proprietor during the trading period, 
and if he has withdrawn no sums for his 
personal use, a credit balance on profit and loss 
account must be accompanied by a corres* 
ponding increase in the assets, which, it will be 
remembered, arc debit balances. 

Balance Sheet 

When the nominal accounts appearing in 
the trial balance arc collected together to form 
the profit and loss account, we are left with 
asset and liability balances, including the 
proprietor’s capital account. A list of these 
asset and liability balances, together with the 
net balance on nominal accounts (the net 
profit), must agree. This list is called the 
balance sheet. 

Jf we compare the balance sheet at the end of 
a trading period with that at the beginning, 
and if a profit has been earned, and the 
proprietor has neither introduced nor with- 
drawn anything, we shall find that both sides 
of the balance sheet have been increased by an 
equal amount. Among the credit items we 
find the figure for net profit the credit balance 
on the profit and lo.s account. Corresponding 
to, and representing this net profit, we find that 
the assets have inci cased by a similar amount. 


LESSON 3 

Double-entry in Practice 


W F have traced the steps by which, under 
double-entry book-keeping, the final 
results of all the transactions of a 
business appear in the profit and loss account 
and in the balance sheet. This process is 
made clear by an example. Consider the 
following set of facts. 

Arthur Harris opens his business on 
January 1 with a capital of £1,000 in cash. 
During January the following transactions 
take place. Harris buys £100 worth of furni- 
ture, and pays in cash ; buys £500 worth of 
goods on credit from W. Robinson ; buys 
£400 w'orth of goods for cash ; pays Robinson 
£200 on account ; sells part of the goods to 
R. Jameson for £800, on credit ; sells the 
remainder for cash, £400 ; pays wages £50, 
and sundry expenses £25 in cash. 

The first entry in Harris's books will be 
to debit cash £1,000 and to credit his capital 
account. The ledger accounts will be as 
shown in the next column. 


Cash 

To ^ Hv 


Capital 

C foods . 

. £1.000 
400 

ITirnilure 

Cioods 

W Robinson 
Wanes 

.Sundry h'xpcnses 
Balance t d 

£100 

400 

200 

50 

25 

625 


£1,401) 


£1,400 

Balance h 'd 

. 



To — 

W. Robinson 
Cash 

Balance cld 

(jood.s 

By 

£500 R. .laincson 

400 Cash 

.^00 

, £800 
400 


£1.200 


£K200 


Balance b/d 

. . 300 


W Robinson 

To— By- 

Cash , . £200 Goods . . . . £500 

Balance cld J(K) 

£M)0 

Balance hid . "5t5o 
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To— 

Cush . . 


To - 
Cush 


To- 

Goods 


Wof^cs 

£50 

C iipttiil 
By— 
(’ash 

hurniiitrc 

£ 1 00 

R .himcson 
IS 00 


.. £ 1,000 


To 

Cash 


Sun(fr\ f \f)L'n'*es 
£25 


It Will be noticed that those accounts con- 
taining more than one entry have been 
“ balanced.” Take the cash account, for 
instance ; the debit entries exceed the credit 
entries by £625. By making a balancing 
entry of £625 on the credit side, the two sides 
of the account agree and can be ruled otT. 

The double-entry is preserved by “carrying 
down “ the balance, i.e. making a debit entry 
of £625 below the ruled line ; the elfcct is that 
the balance can be seen at a glance. 1 he 
abhieviations c/d and b/d mean “ earned 
down “ and “ brought down ”, it is important 
to remember to “ bring down ” the balance 
before ruling off the account. 

We arc now in a position to extract a trial 
balance. The trial balance is simply a /ixt 
of the balances appearing in the books; and it 
is no part of the double-entry. 


Trial llaliiiKc 

He hit I Credit 
Ualuncos Ftalunces 


Cash 

.. £62S 

0 

0 

t 



C’apil.il 




1,000 

0 

0 

CiDods 




300 

0 

0 

1 u 1 n 1 1 u rc 

100 

0 

0 




W Robinson 




300 

0 

0 

K Jameson 

! , 800 

0 

0 

1 



Wages 

.M) 

0 

0 

1 



Sundry Expenses 


0 

0 

i 




£1.^00 

0 

0 

1 £1,(>00 

0 

0 


The balances can be classified as follows ' 

(1) real— cash and luiniliirc 

(2) personal ~ capilal , W Robinson and R. 

Janie ‘.on. 

(3) nominal - goods, wages, and sundry expenses. 

The goods account in this form is not a real 
account. The goods, when purchased, were 
physical and tangible ; at the end of the period 
they have gone- no physical object remains 
In practice there is always some stock of goods 
on hand, and their value (at cost, or under) is a 
balance sheet item, like cash and furniture. 

A second classification is as follows : 

(A) debit balancc.s : Assets (cash, furniture, and 
R. Jameson) and losses or expenses (wages and 
sundry expenses). 

(B) credit balances ; Liabilities (capital, W. 
Robinson) and gains or profits (goods) 


The next step is to prepare the profit and loss 
account. All the nominal accounts must be 
collected together. Unlike the trial balance, 
the profit and loss account is an integral part 
of the double-entry. 

Every entry in the profit and loss account has 
Its equal and opposite debit or credit. In 
order that this principle should be clear, the 
balances as they appear in the books are again 
reproduced. 


To- 


Kalancc 


to 


Prolii and \ oss 


To 


Cash 


( as/i 

£()25 

(ioOtls 

By- 

ilOO Balance 
11 . Kifh/nson 

By 

Balance 


£300 


£300 


Wnf'cs 

By 

t^O Prolil and Loss £5() 


lo- 

Cash 


lo— 

(loods 


C iipital 

B> 

t ash 

Ncl Iholil 
I urmtiKe 
£100 

A* Jameson 
£800 


- f 1.000 
225 


Sundry Lxpenses 
to- By— 

Cash . . . . 125 Prolit and Loss £25 

Profit and Loss Af'counI 
To By 

W'a^ics . £50 0 0 Goods . . £300 0 0 

Sundry expenses . 25 0 0 

Balance, bciPH net 
prolit transfer! ed 

to capital account 225 0 0 _ 

£300 0 0 £300 OT) 


In the trial balance it was seen that there 
was a credit balance on goods account of 
£300. This has been “ transferred “ to the 
profit and loss account, by debiting the goods 
account and crediting the profit and loss account 
with £300. The goods account is now said lo 
be “ closed “ ; the debit side equals the credit 
side ; there is no balance either way. This 
account has now served its purpose, and its 
place is taken by the entry in the profit and loss 
account. 

Similarly, wages account and sundry expenses 
account have been “ clo.sed off” to profit and 
loss account. They have fulfilled their function 
and are no longer required ; their places are 
taken by the entries on the debit side of the 
prolit and loss account. 
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The profit and loss account presents a 
picture of the operations of the period ; a net 
profit of £225 has been earned. Harris sold 
the goods for £300 more than he paid for 
them ; out of this he had to pay £75 in expenses, 
leaving a net profit of £225. 

If the books are examined after the nominal 
accounts have been closed off to profit and 
loss account, it will be found that the following 
balances remain. 



Debit 


Credit 



Balances 


Balances 


Cash 

. . £625 0 

0 

£ 


Capiiul 



1 ,000 0 

0 

Profit and Loss . . 



225 0 

0 

l u mil lire 

!! 100 0 

0 



W. Robinson 



300 0 

0 

R Jameson 

800 0 

0 




£i;525“ 0 

0 

£T“52r“0 “ 

0 


' It will be noticed that with the exception 
of the capital account and the profit and loss 
account. Only assets and liabilities remain. 

When Harris opened his business on 
January 1, his assets totalled £1,000 (all cash) 
and he had no liabilities. If the list of balances 
remaining on January 31 is examined we find 
that his assets are : 

Cush £625 

hurnilurc 100 

R. Jameson . . * . . . . 800 

ri.52'5 

He has also a liability of £300 to Robinson. 
His net assets are therefore £1,225. If he 
were to pay W. Robinson, he would be left 
with assets totalling £1,225. His net assets 
have increased from £1,000 to £1,225 during 
the month, i.c. by £225 ; and £225 is the amount 
of the net profit. 

The meaning of the statement that double- 
entry book-keeping is not a mere mechanical 
device but a reflection of an actual state of 
affairs now becomes clear, A profit is not 
something abstract. A profit is represented 
by something really solid — either money or 
money’s worth. 

The nominal accounts summarised in the 
profit and loss account show how the profit 
has been earned ; the asset accounts, minus 


the liability accounts, show where the profit is. 

The remaining balances in the trial balance 
are normally summarised in a document called 
the balance sheet. This can be defined as a 
classified summary of the balances remaining 
open in a set of books after the collection of 
the nominal balances have been summarised 
into one account, and including the balance 
of that account, so arranged as to show the 
assets and debit balances upon the right-hand 
side, liabilities and credit balances upon the left. 

That the items appear on the reverse sides 
must be accepted as an historical survival, and 
should not be allowed to obscure the true nature 
of the balance sheet. 

The balance sheet of Arthur Harris on 
January 31 will be as follows : 


{Credit Balances) 
Capital (in- £ 
eluding ncl 

profit) 1,225 0 0 

Creditors (W. 

Robinson 300 0 0 
“£1,535 0~b 


Balance Sheet 


{Debit Balances) 

Cash . £625 0 0 

Debtors (R. 

Jameson) . 800 0 0 

I'urniiure 100 0 0 

rr.52"5““(T~"0 


The balance of the profit and loss account 
(the net profit) is transferred to the proprietor's 
capital account. The reason for this is that 
the business is deemed to be accountable to 
the proprietor for piofits, just as much as for 
the cash he originally invested in the business. 

In everyday terms — the capital account is 
the measure of what the business is worth. 
When Harris started with a capital in cash of 
£1 ,000, he was worth £1 ,000. During the month 
of January he has increased his net worth by 
£225, by earning a profit of that amount. His 
net worth is always the amount by which his 
assets exceed his liabilities, and a profit in the 
business is always accompanied by an increase 
in net assets. 

The balance sheet is a statement of the real ” 
position at a point of time, while the profit 
and loss account is a record of transactions 
over a period of time. Each, in a sense, con- 
firms the other. The profit and loss shows 
what has been happening ; the balance sheet 
shows the result of these events. 


LESSON 4 

Principal Books of First Entry 


W E have sketched the theoretical working 
of the double-entry system and examined 
the final results, as shown by the 
profit and loss account and the balance 
sheet. The next ahree Lessons deal with the 
working of the system in practice and, in 
particular, the purpose of the various books 


At the outset, an important distinction has 
to be made between books of original or prime 
entry, as they are called, and the financial 
books. Strictly speaking, only the financial 
books arc an integral part of the double-entry 
system. Every transaction has its place in the 
financial books ; ail the debits and credits 
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and all the ledger accounts that have been given 
by way of illustration are of the kind entered in 
the financial books. 

The financial books are divisions or parts of 
the theoretical ledger. The ledger is, in theory, 
the book containing all debits and credits and 
all the accounts, personal, nominal, and real. 
In practice, transactions are too numerous to 
be itcorded conveniently in one book. Such 
a book would be excessively bulky. The 
ledger is therefore split up, for the sake of 
convenience, into a number of ledgers ; these 
ledgers, combined, constitute the essential 
double-entry system. 

Divisions of the Ledger 

The usual divisions of the ledger are as 
follows. 1. The bought (or purchases) ledger, 
which contains all the personal accounts of 
suppliers. 2. The sales (or sold) ledger, which 
contains all the personal accounts of customers 
or debtors. Personal accounts only arc found 
in the bought and sales ledgers. 3. The private 
or general ledger, which contains real and 
nominal accounts and the proprietor’s capital 
account. 4. The cash book, which contains 
the cash account, the bank account, and details 
of the discount account. 

In most businesses daily routine transactions 
are very numerous. It would be diHicult for 
(he book-keepers to make a double-entry in 
the ledger every moment a transaction look 
place. Many people might require the book 
at the same time. 

Journal, or Day Book 

The books of original entry, or books of 
first entry, are designed to meet this practical 
difficulty. Just as in earlier days one ledger was 
sufficient to contain all the accounts, etc., at 
one time, so one book of first entry was sufficient 
to record all transactions. This book was 
called the journal, or day book. 

The journal was a kind of notebook, in 
which all transactions were jolted down in 
chronological order and at the time they 
occurred. At the end of the day, or at some 
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time when he had leisure, the book-keeper 
would enter the transactions in the ledger, 
making a double-entry for every transaction. 

Methods of Entry 

The entry in the journal was not a part of the 
double-entry. Two entries were made in the 
ledger in respect of every tran.saction, in addi- 
tion to the record in the journal. At accounting 
periods the trial balance was extracted in its 
entirety from the ledger, without reference 
to the journal. The latter was simply used as 
a matter of convenience. In the rush of 
business it would not always be possible for 
the book-keeper to find time to make the full 
ledger entries. 

In the busy hours of the day the book- 
keeper made notes in the journal to .serve as a 
reminder that certain transactions had occurred 
and that he must, at a more appropriate time, 
record these transactions in the ledger To 
avoid duplications, it became the rule that aft 
transactions must be entered in the journal 
before they were entered in the ledger. This 
is still the rule in some countries. 

Divisions of the Journal 

In modern practice, the journal, like the 
ledger, is divided into specialised books. 
There is one e.xception to the rule that all 
transactions must first be recorded in a book 
of first entry : cash transactions are entered 
direct in the cash book, which is itself a part 
of the ledger. 

All cash received is entered on the left-hand 
or debit side of the cash book ; the correspond- 
ing credits arc made to the appropriate accounts 
in the other divisions of the ledger. Similarly, 
cash payments arc entered on the right-hand 
(or credit) side of the cash book, the corres- 
ponding debits being made to the appropriate 
ledger accounts. No book of first entry is 
used in respect of cash items. 

For convenience, the cash book is often ruled 
so as to combine the cash account, the bank 
account, and the discount account, that is, 
with three money columns on each side, thus : 


1957 


IF 

Di\rnunt 

Cash 

Bank 

19.57 



To— 






By— 

R. Jones 

Jan. 1 

Balance 

^ bif 


46 0 0 

573 0 0 

Ian. 2 

4 

S. Smith 

SL 

1 0 0 

39 0 0 


5 

W. Richards 



64 






7 

T Taylor 

SL 

2 10 0 

97 10 0 


7 

Bunk 


37 






7 

Cash 




136 10 0 

7 

Wages 


Discount % Dr. 

GL 

19 

3 10 0 




Di.scounl % C 








Balance 




£ 

IN2 in 0 

709 10 0 


jan. 8 

To Balance 

bld\ 

1 

31 0 0 

544 5 0 




1 EF 

Diicauntl 

( 6 

m/i 

1 Bank 

BL 

1 

15 0 



68 

5 0 

17 







L3L 

3 

0 0 



97 

0 0 

103 







— 



1.36 

10 0 



GL 



13 

0 0 



49 







GL 

19 

4 

15 0 

31 

0 0 

.544 

5 0 

c/d 








i 

1R2 

10 0 

709 

10 0 
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The eniries mean that on Jan„ 1 there was 
£46 in the office cash and a balance of £573 
at the bank. On Jan. 4, S. Smith, whose 
account is on sales ledger folio 64, paid £39 
in satisfaction of an account for £40. On 
Jan. 7, T. Taylor, S.I.. folio 37, paid £97 I Os., 
and was allowed £2 lOs. discount. On Jan. 7, 
the £136 lOs. that had been received was paid 
into the bank. On Jan. 2, R. Jones, whose 
account is on bought ledger folio 17, was sent 
a cheque for £68 5s. in payment of his account 
for £70. On Jan. 5, W. Richards, B.L. folio 
103, was sent a cheque for £97 in payment of 
his account for £100. On Jan. 7, £136 10:*. 
was paid into the bank. On Jan. 7, wages were 
paid out of the office cash. 

Discount, Cash, and Rank 

This cash book consists of three ledger 
accounts telescoped into the same section ; 
discount, cash, and bank. No other cash or 
bank account will normally be kept in the ledger. 

The discount columns give the details that 
are transferred in total either to a combined 
discount account or to two separate accounts, 
discount allowed (a "‘loss” account), and dis- 
count received (a “ profit " account) Note 
that the discount columns arc not balanced. 
The discount columns arc the details of a 
nominal account. The cash columns are the 
cash account, a real account, f he bank columns 
are a personal account, that of the firm’s hank. 

The first entries of the transactions will be 
made m the cash book. The double entries 
will be completed by “ posting the cash book 
to the ledger. To post the debit side, credit S. 
Smith with £40 and credit T. Taylor with £100 ; 
debit Ihc' discount account with the discount 
allowed, £3 I Os. To post the credit side, debit 
R. Jones with £70 and debit W. Richards with 
£100 and debit wages account with £15 ; credit 
the discount account with the discount received, 
£4 15s. The double-entry for the payment into 
Ihc bank has already been completed. 

In large businesses the whole cash book may 
be split into a debit side, cash receipts book, 
and a credit side, cash payments book. 
Various other arrangements of the cash book 
are used to meet the special needs of individual 
businesses ; but they do not differ funda- 
mentally from the three-column type exemplified. 

The principal books of first entry are the 
purchases day book ; the sales day book ; and 
the journal proper. 

Purchases Day Book 

All purchases on credit are recorded in this 
book in chronological order. Purchases for 
cash are entered in the cash book, not m the 
purchases day book. Spaces arc provided for 
the date of the transaction, for the name of the 
supplier, and for the money value of the goods. 


A narrow column is provided for a note of the 
page in the bought ledger containing the 
personal account of the supplier. Each in- 
dividual Item is “ posted ” to the credit of the 
appropriate personal account in the bought 
ledger. At the end of a definite period, usually 
a month, the items in the day book are added 
up and debited in total to the purchases account 
in the private ledger. 

By debiting totals only to the purchases 
account the private ledger does not become 
overcrowded. The details appear in the day 
book The totals, which give a compact 
view of a series of transactions, appear in 
the private ledger. It is very desirable to keep the 
private ledger as compact as possible. The 
double-entry is preserved. The total debit 
to purchases equals the sum of all credits in the 
bought ledger : 




Purchases 

Day Hook 






Creel lied lo 





1 

Ho II gill 

1 Arnoiinl 



! 

1 edy:er holio 

1 


1957 i 


1 


1 t 

s. d 

Jan. 1 

R 

Jones 

17 

1 73 

10 1 

.. n 

W 

Rich.irtls 

101 

i 165 

0 0 

25 

J 

Wilkins j 

KS 

40 

K 3 



1 

1 


. 

--J ' 

' ^ 1 

IK A 


Debited to Puieluiscs ciU in 
private ledger 


Sales Day Rook 

The purpose of this book is analogous to 
that of the purcha.scs day book. In this book 
all sales on credit are entered in chronological 
order. The individual amounts are debited 
to the appropriate personal accounts in the 
.sales ledger, and the total, which is usually 
made up monthly, is credited to the sales or 
goods account in the private ledger. 

Cash sales do not appear in the day book ; 
the double-entry is made direct from the debit 
side of the cash book to the credit of goods 
account in the private ledger. It has already 
been pointed out that cash transactions are an 
exception to the rule that all transactions 
must first be recorded in a book of original 
entry. Other specialised books of first entry 
are dealt with later. 

The journal proper is the survivor of the old 
journal in which at one time all transactions 
were recorded. Its use is now limited to 
transactions of a peculiar or unusual character^ 
which are not siilliciently numerous to make a 
specialised day book necessary. Ordinary day- 
to-day routine transactions, such as the purchase 
and sale of goods, are recorded in the special 
day books just referred to. Receipts and pay- 
ments of cash are entered direct in the cash 
book. The journal is thus strictly limited to 
entries that concern only two ledger accounts. 
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Closing entries, that is to say, the entries 
by which nominal account balances arc trans- 
ferred to the profit and loss account, are 
recorded in the journal. Other matters, such as 
provision for depreciation, bad debts, and out- 
standing expenses, arc the subject of journal 
entries. By way of illustration, consider the 
following transaction. 

I perform on March 1 a special service for 
Arthur Jackson, for which he agrees lo pay me 
£20 commission on April 1. I must record 
this transaction on March 1 thus : 

.lolirniil 

^ ! nchit [ CicUii 
! (. oluniii Column 

Mar. 1 Arthur Jackson Dr. 40 £20 0 0! 

Tc) commission . 7S £20 0 0 

Hc’inp amount due 
from A. J Tot ser- 
vices remJeied 


I will then proceed to make a double entry 
in my private ledger. I will open an account 
for Jackson on page 40, which I will debit with 
£20 ; 1 will then credit commission account, 
which is on page 78, with £20. The credit 
balance on commission account is a profit, 
which will eventually be transferred to the 
profit and loss account. 

Narration 

The journal entry is nothing more than a 
memorandum that a double-entry is to he 
made, and indicating which account is to be 
debited, and which account is to be credited, 
and with how much. The entry of the figures 
40 and 78 in the narrow column is an indication 
that the double-entry has been made in the 
appropriate ledger. It will also be noted that 
the journal entry is followed by an explanation 
of the nature of the transaction, which is 
called a “ narration.” 


LESSON 5 

The Trading Account 


I N Lesson 3 appcuis a specimen set of trans- 
actions, with trial balance, piofit and loss 
account, and balance sheet. On one 
point--thc goods account— a very simplified 
assumption was made. It was assumed that 
when goods were purchased, the goods account 
was debited, and that when goods were sold, 
the goods account was credited with the 
proceeds ; in this illustration all the goods 
were sold during the period under review. 

Jn practice, the purchase and the sale of 
goods are dealt with in two separate accounts. 
Furthermore, only m very exceptional cases 
are all the goods that have been purchased 
in a given period sold within the same period ; 
nearly all traders find it necessary to keep a 
stock of goods continuously in hand. This 
being so, the next thing lo be done is to 
trace the development of the goods account. 

Suppose a trader buys goods for £1,000, 
and sell:: them all for £1,500, in both instances 
for cash. In its simple form the goods account 
would appear thus : 

GoO(I\ 

To — By — 

Cash £1,000 | Cash £1,500 

The credit balance of £500 on the goods accouni 
represents the profit on the transaction 

Now suppose that the trader sells only half of the 
goods for £750 : 

Goods 

To— By- 

Cash .. £1,000 I Cash .. £750 

There is a debit balance of £250 on the 
goods account.. What does this balance 


leprcscnt? It is a composite of two things. The 
trader has sold half the goods only, the other 
half remaining in his possession ; the unsold 
half of the goods constitutes an asset, value 
£500, which is half the total cost price. The 
half that has been sold for £750 also cost 
£500. Therefore there is a profit of £250 on 
the sale. 

Assets are debit balances, and profits are 
credit balances. 'Fhis debit balance of £250 
on the goods account is made up of a debit 
balance of £500, being the value of the stock 
still on hand, and a credit balance of £250, 
being the profit on the sale of half the goods. 
The goods account can be balanced in this way : 


Goods 


To Cush 

£1,000 

By Cash 

£750 

Protit 

250 j 

Slock 

(balance) rfd 

500 


£1,250 


£1,250 

To Balance 


By Balance 


(stock) h/cl 

£500 

(profil) hUl . 

£250 


Purchases and Sales 

In practice, the goods account is split up 
in the following manner. When goods arc 
purchased, the debit is made to a “ purchases *’ 
account. When goods are sold, the credit is 
made lo a separate account, called the ” sales ” 
account. At the end of an accounting period 
the total of the purchases accouni is transferred 
to the debit of a trading account, and the total 
of the sales account is transferred lo the credit 
of this account 
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The value of stock on hand at the end of the 
period is credited to the trading account, and 
debited to a stock account. Given the same 
figures as above, the ledger accounts would be : 

Pun ha \e \ 


To Cash 

£1,000 

By Trading 




account . . 

£1,000 


£.1000 


£1,000 


Sa/e\ 


To Trading 


By Cash 

£750 

account . 

£750 




£750 


£750 


Trading Account 


To Purchases . . 
Gross pro lit. 
earned to 

£1,000 

By Sides . , 

£750 

profit and 
loss account 

250 

Slock 

500 


£1,250 


£1.250 


Stock Account 

To Trading 

account . . £500 

The trading account here shown is identical 
with the old goods account, with the exception 
that the stock is not brought down as a balance 
but is debited to a new account, which remains 
in the books and is shown in the balance sheet 
as an asset. 

Summarised Transactions 

The prolit on the sale (which is called the 
^ross profit) is transferred to the profit and loss 
account. Against this profit are debited the 
various loss or expense accounts. In other 
words, the profit and loss account is a con- 
tinuation of the trading account. The dis- 
tinction between trading account and profit and 
loss account is made for the sake of clarity. 

It is desirable to be able to .sec at a glance 
what is the extent of the margin between cost 
price of goods and selling price, and then to 
compare this gross profit with the expenses, 
rather than to lump all nominal debits and 
credits indiscriminately in one account. The 
balance on profit and loss, which is the gross 
profit minus expenses, is called the net profit. 

It might be asked. If the trading account 
IS so similar to the goods account, why go 
to the trouble of opening separate purchases, 
and sales accounts ? The answer is that in 
the course of a year the entries in the pur- 
chases and sales accounts are fairly numerous. 
If the purchase and the sale of goods were 
recorded direct in the trading account, this 
account would become unwieldy. It is the 
purpose of the trading account to present a 
summarised bird's-eye view of the whole 
transactions for a given period. 


Just as one of the purposes of the purchases 
day book is to avoid too great a multiplicity 
of detail in the purchases account, so the 
purpose of the purchases account is to avoid 
unnecessary details in the trading account. 
Every individual transaction is recorded in 
detail in the purchases day book. The trading 
account shows in a concise form the final 
eflcct of the transactions of a period. 

It has been shown that the trading account is 
credited with the value of the closing stock, 
and that a new account is opened, to which 
the same figure is debited. This account 
appears in the balance sheet as an asset. This 
balance will remain in the ledger unchanged 
throughout the whole of the following account- 
ing period. 

As fresh goods arc bought, the cost is debited, 
not to the stock account but to the purchases 
account ; as goods arc sold, sales account is 
credited. What is to be done with the stock 
account ? 

The procedure is this. At the end of the 
subsequent accounting period the balance on 
the stock account, which has remained in the 
ledger since the close of the preceding period, 
is transferred to the debit of the trading account. 
The value of the stock at the end of the sub- 
sequent period is found by a physical stocktaking, 
and this figure is credited to this new trading 
account, and debited to a new stock account. 

The old stock account has been closed by 
transfer to the debit of the trading account. 
Consider the following illustration. A man 
commences business on Jan. 1, 1956, without 
any stock. During 1956 his purchases are 
£4,000, his sales £7,000, and his stock on hand 
at Dec. 31, 1956, is £1,000. 

The ledger accounts and trading account for 
the year will appear as follows : 

Purchases 


To— 


By— 




T rading 


Sundries 

£4,000 

account . . 

£4,000 


Saic'^ 


To — 


By- 


Trading 




account . . 

£7.000 

Sundries . . 

£7,000 

Trading Account (Dec. 3], 1956) 


To— 


By- 


Purchases . . 

£4,000 

Sales 

£7,000 

Gross profjl, to 


Stock Dec 


profit and loss 

4,000 

31 

1,000 


£8.000 


£8.000 


Stuck Account 


1956 


1957 


Dec. 31. To — 


Dec. 31. By— 


Trading 


Trading 


account . . 

£1,000 

1 account . . 

£1,000 



1 
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The balance of £1,000 on the stock account 
on Dec. 31, 1956, appears as an asset in the 
balance sheet at that date. During 1957 
the purchases are £7,000, sales £10,000, and 
the stock on Dec. 31, 1957, is £3,000. The 
.stock on hand at the commencement of 1957 
is transferred to the debit of the trading 
account and a new stock account is opened, 
being debited with £3,000, while the trading 
account is credited. 

Trading Account (Dec. 31, 1957) 

To — By — 

Stock, Jan. 1 £1,000 Sales .. £10,000 

Purchases . . 7,000 Stock, Dec. 

Gross profit 5.000 31 .. 3,000 

£13,000 £13.000 


Stock Account 

1957 

Dec. 31. To— 

1 rading 

account . . £3,000 

The purpo.se of the trading account is to 
compare the cost of the goods sold with the 
selling price of those goods. The slock in 


hand on Jan. 1 plus purchases during the 
year is the total of goods to be accounted for. 
But not all of these goods have been sold. 
If there is deducted from the sum of opening 
stock and purchases the cost pi ice of the stock 
in hand at the close of the year, the difference 
is the cost price of the goods sold. 

There is on the debit side of the trading 
account opening stock plus purchases, with 
closing stock on the credit side. An addition 
to the credit side is the same thing as a sub- 
traction from the debit side. The trading 
account thus gives a true picture. 

An alternative arrangement is the following : 

Trad'ug AcL-ounf (Dec. 31, I9‘>7) 

Vo Stock h/f . 11,000 By Sales .. £10,000 

Add Purchases 7,000 

H.OOO 

Less Stock c/f 3,000 

Cost of goods 

sold 5,000 

Gross profit . . 5,000 

£ 10,000 £ 10,000 


LESSON 6 

Corrections for the Profit and 
Loss Account 


I N Lesson 5 it was shown that certain adjust- 
ments had to be made in respect of stock- 
in-trade and the trading account. This 
Lesson deals with some other elementary 
adjustments that normally have to be made at 
the end of every trading period. 

For the profit and loss account to be an 
accurate record, corrections must be made 
for the following : outstanding expenses ; 
expenses paid in advance ; bad debts ; de- 
preciation. At the end of the accounting year, 
some expenses will usually have been incurred 
which will not be paid until the following 
period, and of which there is no record in the 
financial books. For instance, it may happen, 
in the example of a concern who.se accounting 
year ends on December 31, that the rent for the 
three months October to December will not 
be paid until the following January. 

If it is assumed that the purcha.ses day book 
does not include any expenses (some day 
books contain analysis columns for certain 
of the more important expense items), then 
at December 31 there will be no entry in the 
books to record the fact that the rent is due. 
The rent account in the general ledger will 
have been debited only with the payments in 
respect of the first nine months of the year. 

Tf this total only were transferred to the 


debit of the profit and loss account, the profit 
for the year would be overstated by the amount 
of three months’ rent. The rent shown would 
not be the true rent for the year. 

Assuming that the rent of the premises 
occupied by the business is £100 per annum, 
payable in four quarterly instalments of £25, 
on March 31, June 30, September 30, and 
December 31, in respect of the preceding three 
months in each instance, the rent account in 
the general ledger would appear on December 
31, as shown at A in the Table on page 1436. 
It is assumed that the rent due on December 31, 
in respect of the last three months, had not been 
paid on that date. 

In order that the true rent for the year (£100) 
may be transferred to the profit and loss 
account, another £25 must be debited to the 
rent account. The corresponding credit 
cannot, however, be made to cash, since no 
cash has been disbursed. This difficulty is 
overcome by debiting the rent account with 
the amount due and crediting the new rent 
account as shown in example B overleaf. 

In this way the profit and loss account 
is debited with £100, the true expense for the 
year. The credit balance of £25 in the rent 
account is left as a balance in the books, and 
it must appear in the balance sheet, which 
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IS a list of all balances remaining after the 
nominal accounts have been closed off to 
the profit and loss account. It will, of 3 ] 

course, appear on the liabilities side. It June 30 
is not shown in the balance sheet because 
there is nothing else to do with it. On ^ 
the contrary, it niN\t appear, if the balance 1957 
sheet is to be a complete statement of 3i 

assets and liabilities, since a very clear 
and definite liability to pay this £25 to the 
landlord exists on December 31. 

Assuming the rent due on December 31 
IS paid during January, cash will be credited 
and the rent account will be debited. If 
all the subsequent payments in this second 
year arc all made on the due dates (includ- 
ing the last payment, on December 31), q 
there will be live debits of £25 each, 1957 
totalling £125. '*uly 

Just as It would have been incorrect to ^ 
charge the profit and loss account with 1957 
£75, so also it would be incorrect to July 
transfer £125 The true rent is neither 
of these figures, but £100. In this 
instance, however, the credit ol £25 
on January I reduces the balance of 
the rent account to £100, which may 
be correctly tiansferred to the profit and jan. 
loss account. 

It may also happen that certain expenses 
are paid before they arc due, the payments 
having been debited to the appropriate expense 
account. In such an event, the total debit 
to the expense account in question will be 
greater than the true expense for the year. 

Take the example of a man commencing 
business on January 1, 1057. For the first 
SIX monlhs'he pays no insurance, but on July 1 
he takes out a policy and pays a premium of 
£20, which covers him for the succeeding 
twelve months. He makes up his accounts on 
December 31, on which date there is a balance 
of £20 on the insurance account, as shown at C 
in the Table in this page. 

This premium of £20 covers the period July 1, 
1957, to June 30, 1958 Therefore only £10, 
or half, relates to the accounting year 1957. 
and this amount only should be charged 
against the profits of that year. To enable 
this to be done, the balance on the insurance 


NOMINAL LEDGER ACCOUNTS 

Ren! Account 

I o Cash . £25 

25 

„ . 25 

Rem Account 

1957 

To Cash . £25 Dec 31 By Profit & 

25 Loss account £100 

25 

.. Rent ac- 
crued < Id 25 

£100 £ 11)0 

1958 

Jiin. 1 By Balance 

bid . . £25 

In.surances 

To Cash £20 

lusurufK I's 
1957 

I o Cash £20 Dcu 31 By Amount 

Linexpiicd ctd tlO 

Dee 31 By Prolil & 

Loss utcounl 10 

£20 £20 


To Balance 

hjd £10 

iccouni at Dec. 31 must be reduced to £10. 
This IS done by crediting insurances with £10, 
and debiting the new insurance account, as 
shown in the example, with a similar sum 
The debit balance on insurances account is 
now £10, and this is transferred to the profit 
and loss account, as seen at D. 

The profit and loss account has now been 
debited with the proportion of the premium 
that relates to the year under icview. The 
debit balance on the insurances account 
appears as an asset in the balance sheet. This 
balance represents a very real benefit ; the 
business possesses on December 31 ihc advan- 
tage of being insured for six months ahead. 
For if the premium lapsed on December 31, 
a further premium would have to be paid on 
January 1. The business is relieved of the 
necessity ol making any fresh disbursement 
until the following July 1. 


LESSON 7 

Writing Off 

A dfdit balance on a personal account It may. however, happen that the debtor 
is an asset. It represents the obliga- becomes insolvent and is unable to pay. 
tion of the debtor to pay at a future In such an event, the debt due ceases to be 
date the sum of money indicated. It is the an asset The mere right to receive cash, if it 
right to receive cash, combined with the cannot be enforced, is worthless. Debit 
expectation of payment. balances are either assets or losses. The debit 
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balance on the personal account of an insolvent 
debtor ceases to be an asset and becomes a 
loss. An account headed bad debts ” is 
opened, and the balance on the personal 
account is transferred thereto. This is called 
“ writing off.'’ 

It is likely that in the course of the year a 
number of bad debts will be sustained. All 
bad accounts are written off to the bad debts 
account, and the total of this account is ulti- 
mately transferred to the profit and loss 
account. For example : 

John Smith 

To Goods .. £100 By DlkI Debts .. f^OO 


lid (I Debts 


To J Smith 

1.100 Bj' Pi o(ii and l.oss 

£600 

,. W Rohmson 

2. Ml 


,, H Jones 

M) 



ihOO 

£<»00 


11' Robinson 


1 o Goods . . 

. 12 Ml By Bad Dehis 

. £250 


II Jones 


^lo Goods .. 

. . ISO Bv Bad Debts 

. 150 


The three amounts in this illustration, 
totalling £600, have been previously included 
m the credit to sales account, and will there- 
fore be included on the credit side of the profit 
and loss account. But because no cash will 
ever be leceived in payment foi (he goods, this 
must be offset by the debit of bad debts " 

There may be some doubt as to the capacity 
of the debtor to pay. There is no ccitatnty 
that he will be unable to pay, but there is a 
definite possibility. If that is true of a number 
of personal accounts, it is almost ccitain that 
in a proportion of the cases the expectation 
of non-payment will be correct. 

Thus at the time the profit and loss account 
is being prepared there is a moral certainty 
of some loss, but no definite knowledge of its 
precise amount, or of which personal accounts 
will be involved. 

Tt is thciefore impossible to write olT any 
specific accounts as definitely bad. But because 
some loss is certain, some provision must be 
made, otiicrwisc the net profit will be over- 
stated. This provision is made by the creation 


of a provision for bad and doubtful debts. 
After examination of balance.s revealed by 
the books an estimate of total probable loss is 
made : this sum is debited to the profit and loss 
account, and is credited to a provision account. 

No entry is made in any of the personal 
accounts. The provision is shown in the 
balance sheet as a deduction from “ sundry 
debtors,” “ sundry debtors ” being the total 
of the sales ledger balances. Phus the n?t 
figure in the balance sheet is the same as it 
would have been had specific accounts, equal 
in total value to the amount of the reserve, 
been written off. The provision remains as a 
balance in the ledger until the following 
accounting period. 

When this point has been reached, a number 
of the personal accounts which w'cre previously 
doubtful will now be known to be definitely 
bad, and will be written off to the bad debts 
account. Other accounts may prove to be 
good. The total of the bad debts account can 
be transferred to the debit of the provision 
account. 

But the story docs not finish there. It now 
becomes necessary to make a fresh estimate 
of doubtful accounts at the end of this second 
period, fhe amount of this new provision is 
debited to the provision account, and brought 
down to credit. The balance of the account is 
written ofl' to the profit and loss account. 

Consider the following example. A business 
commences on January 1, 1957. At the end 
of the first year's trading it is estimated that the 
probable loss from doubtful debts will be £500, 
and a provision of this amount is created. 
During 1957 personal accounts totalling £400 
arc wntten off as bad. On December 31, 1957, 
the total of all sales ledger balances, excluding 
those that have been written off as bad, is 
£10,000. Tt IS estimated that 10 per cent, of 
these debts will eventually prove to be bad, and 
it is determined to bring the provision up to 
this figure. 

It will be noted that : 

1. The debit to profit and loss for 1956 
is £500. 

2. The provision deducted from sundry 
debtors in the balance sheet of December 
31, 1956, is £500. 


Provision for Bail and Doithtju! Debts 


1956 



1956 



Dec. 31. 

To Balance c/d 

. . £500 

Dec. .It. 

By Prolil and Loss Account . . 

. . £500 



£500 



£500 

1957 



1957 


. . £500 

Dec. 31. 

To Bad Debts 

. , £400 

Jan. 1. 

By Balance h/d 

„ 31. 

To Balance e/d 

.. 1,000 

Dec. 31. 

By Profit and Loss Account . 

900 


£1,400 


£1,400 

1958 



Jan. 1 

By Balance bjd 

..£1,000 
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3, Bad debts actually written off in 1957 
were only £400, which is £100 less than the 
estimate. 

4. The debit to profit and loss for 1957 
is £900. This amount is made up in this way. 
It was estimated that £1,000 of the debtors’ 
accounts at December 31, 1957, would be 
bad ; but the debit to profit and loss at 
December 31, 1957, turns out to have been 
excessive to the extent of £100. By charging 
to P. and L. at December 31, 1957, £100 /css 
than the amount of the estimated loss, the 
total debit to P. and L. for the two years taken 
together is correct, always assuming, of course, 
that the final estimate is correct : 


Debit to P and L 19.^6 £500 

„ „ ,.1957 900 

£1,400 

Debts known to be Bad and written off. . £400 

Balances estimated Bad, Dec. 31, 1957.. 1,000 


£1,400 

5. The provision deducted from sundry 
debtors (not including the £400 written olT) 
is £1,000, which is the proportion of the debts 
then due, which it is not expected to realize. 

Wasting Assets 

Assets can be divided into current and fixed 
assets. Current assets consist either of cash 
or of assets which will eventually be converted 
into cash, such as debtors or stock-in-trade. 
With these we are not at the moment concerned. 

Fixed assets are tho.se which are acquired 
with a view to permanent retention, and not 
with a view to re-sale and conversion into cash. 
They arc held in order to enable the business 
to earn profits. Some fixed assets are called 


wasting assets—they gradually wear out and 
.shrink in value as they are used. Examples of 
wasting assets are office furniture, plant and 
machinery, leaseholds, and motor vans. 

A wasting asset cannot be allowed to remain 
in the books at its original cost price. This 
original value must be gradually reduced as 
the real value shrinks. The double-entry by 
which this reduction in value is recorded is a 
credit to the asset account, thus reducing the 
balance remaining, and a debit to the profit and 
loss account. 

The question at once arises : By what 
amount are we to reduce a given wasting asset 
m a given year ? The market price or the 
.selling value of the asset has no bearing what- 
ever on this question. Fixed assets are not 
held with a view to re-sale, therefore the market 
price is entirely irrelevant. 

The true nature of wa.sting assets is that 
they represent revenue expenditure (i e. business 
expense) paid in advance. The dilTerence 
between the cost of a machine which lasts for 
five years and the cost of a man’s labour for a 
week is time. Both are expenditures necessarily 
mcLined in earning profits ; both must there- 
fore be charged against profits. At the end 
of five years our machine is worn out, and 
useless ; the money we paid for it is now 
represented by nothing of any value. 

Because accounts are usually prepared once 
every year, and not once in five years, the object 
will be to spread the cost of the machine over 
the profit and loss accounts of the five years 
during which it is used. This is done by writing 
ofT onc-fifth of the original value of the machine 
at the end of each year. The depreciation 
account is, of course, transferred to the profit 
and loss account. 


LESSON 8 


The Balance Sheet 

O N page 1439 is the trial balance of a sole 
trader on a small scale, as taken out at 
December 31, 1956. 

This gives a picture of all balances in the 
ledger of J. Harris at December 31, 1956. 
The following adjustments are to be made. 


3 months' rent is oiitstunding .. .. .. £80 

„ gas „ 4 

„ „ electricity .. .,3 

,, ,, lelcnhone „ . . . . . . 3 

Insurance paid 111 advance .. 4 


The stock on December 31 is valued at 
£3,220. The motor vans are to be depreciated 
at 20 per cent. p.a. of the original cost, which 
was £1,000. The fixtures and fittings are to 
be depreciated at 5 per cent, on the balance 
which is outstandine. 


of a Small Business 

£325 of the book-debts are to be written 
off as bad ; in addition, the provision for bad 
and doubtful debts is to be increased to 5 per 
cent, of the total debts outstaading. 

The trading and profit and loss account is 
prepared by transferring thereto the balances 
of the nominal accounts. It should be re- 
membered that the trading and profit and 
loss account is a ledger account, and that all 
entries therein require an equal and opposite 
debit or credit in some other account. 

The appropriate entries to give effect to 
the foregoing adjustments must also be made. 
The trading and profit and loss- account is 
shown overleaf. 

Having prepared the trading and profit 



Balance Sheet of a Small Business 


Trial Balance 



Dr, 

Cr, 

Capital account— J. Harris . . 


2,000 

Loan account — A. Harris 


500 

Motor vans 

840 


Fixtures and fittings . . 

500 


Slock in trade, Jan. 1, 1956 . . 

2,850 


Sundry debtors 

4,525 


Sundry creditors 


5,785 

Purchases 

28,320 


Sales 


33,830 

Kciurns inwards 

500 


Returns outwards 


400 

Wages 

1 840 


Rent 

240 


Telephone 

12 


Insurances 

20 


Gas 

12 


Llectriciiy 

8 


Sundry expenses 

88 


Rates 

75 


Bank charges . . 

It) 


Audi! fee 

42 


Carnage 

170 


Discounts 

955 

730 

Interc.sl on deposit 


5 

Drawings 

900 


Income tax 

63 


Bad debts provision 


180 

Cash at bank . . 

460 


Deposit account 

1 ,000 



£43,430 

£43,430 


and Joss account, tlie balance sheet can be 
drawn up, as shown above. This consists of 
a list of all balances remaining after the 
closing of the nominal accounts. 

ft should be noted that the balance sheet 
is not a ledger account. It is merely a list 
of balances. The preparation of the balance 
sheet does not require any entries in the ledger. 
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(1) Stock at December 31. The trading 
account is credited with £3,220, and a new stock 
account is debited. This item remains as a 
balance in the ledger, and appears therefore 
in the balance sheet. 

The purpose of the trading account is to 
compare the total value of all sales with the cost 
ol the goods sold. The slock of goods at the 
beginning of the accounting period (at cost 
price), with purchases (also at cost price), 
together equal the cost of all goods available 
for sale ; but not all these goods are sold. In 
order, therefore, to arrive at the cost of th;: 
goods which have been sold, the cost price 
of the closing stock must be deducted. 

This is done by crediting closing stock to the 
trading account. Another method of presen- 
tation would be to show the value of closing 
stock as a deduction from the debits to the 
trading account ; in this way the cost of goods 
sold would be thrown up as a single figure. 

(2) Expenses accrued due. The appropriate 
expense accounts are debited with the amounts 
outstanding and each new expense account is 
credited. The expense accounts are then closed 
off to the profit and loss account, while the 
balance brought down in each expense account 
appears in the balance sheet. 

(3) Insurance paid in advance. The insur- 
ance account is credited with the amount to 
be carried forward, thus reducing the balance 
to be transferred to the profit and loss account, 
and a new insurance account is debited. The 
balance of this account (debit) appears in the 
balance sheet as “ insurance paid in advance.’ 

(4) Depreciation, The asset accounts (motor 


Iruding and Profit and Loss Account for the year ended 31.12.1956 


To ^ 


By~~ 


Stock . . 

£2.850 

Sales 

. £33,830 

Purchases 

. . £28,320 

/.e.vs returns 

500 

Less ret urn. s . . 

400 


33,330 


27.920 

Slock . . 

3,220 

Gross Profit earned down . . 

. . 5.780 




£36.5,50 


£36,550 

To- 


By- 


wages 

£1,840 

Gross profit, brought down 

£5.780 

Rent . . 

320 

Discounts received 

730 

Rales . 

75 

Interest on deposit . . 

5 


Lighting and heating 
Telephone 
Insurances 
Carriage 

Discounts allowed 
Sundry expenses 
Bank charges 
Audit fee 
Bad debts 
Depreciation- 
Motor van . . 
Fixtures and Fittings 


27 

15 

16 
170 
955 

88 

10 

42 

355 


£200 

25 


Net profit transferred to Capital account 


225 

2,377 

£6,515 


£6,515 
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vans, and fixtures and fittings) are credited with “discounts” credited. The amount of cash 
the amounts to be written off, and a deprecia- necessary to settle the personal account is thus 

tion account is debited. The depreciation diminished. 

account is closed by transfer to the profit and (2) Returns, The entries are reversals of the 
loss account, while the balances of the asset entries necessary to record purchases and sales 
accounts (reduced by the amount of the de- on credit. For returns outwards, debit the 

preciation) appear in the balance sheet. personal account and credit “ returns outwards.” 

(5) Bad debts and provision forbad debts. For returns inwards, credit the personal account 

If it is definitely known that certain debtors of the customer, and debit “ returns inwards.” 

are unable to pay, the personal accounts in 

the sales ledger arc credited, and “ bad debts ’’ Value of Proprietor's Possessions 

account is debited. (3) The Capital Account. The balance of 

the profit and loss account is credited to the 
Anticipated Loss proprietor's capital account. A profit is 

If, in addition, a proportion of the remaining necessarily rcpre.sented by an increase in net 
book-debts are expected to be bad, profit and assets, which belong to the proprietor. His 
loss account will be debited with the amount capital account shows the value of his posscs- 
of the anticipated loss, and a provision account sions— the excess of his assets over his liabilities, 
will be credited. which is increased by a profit. 

In the foregoing example, the balance on the This excess is diminished if the proprietor 
provision account at January 1 was £180. On withdraws cash from the business for his own 
December. 31 it was found necessary to increase private use. I'he amount of the proprietor’s 
the provision by £30 to £210. The personal “drawings,” as such withdrawals of cash are 
accounts actually written off totalled £325, called, is debited to his capital account. Such 
thus making a total of £355 to debit to profit an entry is necessary if the capital account is 
and loss. Ihe had debts provision account to record the amount by which assets exceed 
would appear as follows : liabilities. Assets (i.e. in this instance, cash) 

Hud Debts Provision Accouiii are diminished by drawings ; the capital 

To— Hy account must be diminished to an equal extent. 

Hiicl tlchlb .. £}25 Halaiicc .. £180 

Balance .. ..210 Proiit and Loss . . 355 Debited to Capital Account 

£535 £535 (4) Income Ta.\. This has been debited to the 

capital account, not to the profit and loss 
By bciliincc .. £210 account. Income tax has been added to 
The total anticipated loss due to the inability drawings, or the proprietor's private expenditure, 
of debtors to pay amounts to £535. But £180 and not to business expenses. A person earn- 
of this has already been provided for by debiting ing a salary does not regard his income tax 
the profit.iind loss account of the previous year, payments as being a reduction of salary ; he 
thus leaving only £355 to be charged m 1956. regards the lax as a payment out of his salary 
The following arc important items: or income. 

In the same way, the profit and loss account 
Discounts and Returns of a business is designed to show the income of 

(1) Discounts. Personal accounts of debtors the proprietor. Income tax is paid out of that 
are credited, and “ discounts ” accounts debited; income; it is not a payment which reduces 
personal accounts of creditors arc debited, and the amount of income. 

Hatancp Shed As at December 31, 1956 


Capital Accouni 

As at Jan. 1 . 

£2,000 

Cash at Bank 

Current account 



. . £460 

Net protii 

2,377 

Deposit account 



.. 1,000 

4,377 

Sundry Debtors 



£1,460 

.. 4,200 

I.esw Drawings . . 

. . £900 

provision 



.. 210 

Income lax 

03 

- 963 

Slock in trade 



3,990 

3,220 

Loan account 

- — £3,414 
500 

Motor vans 

As at Jan. 1 



840 

Sundry creditors 


Less depreciation 



200 

Trade 

Expenses accrued . . 

5,785 

90 

5,875 

Fixtures and fittings 

As at Jan. 1 



640 

500 


Less depreciation 



25 

475 


Insurance paid in advance .... 4 


£9,789 


£9,789 
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LESSON 9 

Loose-leaves and Machine Accounting 


T he developmeni of machines to do the 
detailed entries and calculations in keep- 
ing a set of accounts has not introduced 
any new principles of book-keeping ; the rules 
of double-entry still have to be observed. 

It has, however, increased the need for 
vigilance, to ensure that the double-entry is 
actually completed ; for the whole work is so 
sub-divided that it is easy to overlook a section. 
The accounting has to be well organized and 
proper control accounts maintained. 

In even moderately sized businesses loose- 
leaves or cards are generally used instead of 
books for the bought ledgers (containing the 
accounts of suppliers) and the sales ledgers 
(containing the accounts of customers). 

The loose-leaves can be kept in binders or 
arranged in vertical files. The cards can be in 
suitable drawers or in visible indexes (i.e., 
arranged so that successive cards overlap and 
the names are visible), or upiight in trays. 
There will be one sheet or card for each cus- 
tomer. Debit and credit entries can be made 
on the sheets or cards either by hand in ink or 
indelible pencil or by machine in typewriting. 

Accounting machines can be used for " post- 
ing ” to the ledger, i.e. debiting the customer's 
account with the total of the invoice of goods 
supplied or crediting his account with the 
amount of cash and discount or a remittance. 
Generally, at the same time as the customer’s 
account is debited or credited, a copy of the 
entry is made on his statement of account, which 
will be sent to him monthly. 

RICTIPTS 

Ref. Receipl No. Name 


For each sales ledger (or in a big business, 
for each section of a sales ledger) a control 
account will be kept, giving the totals of all the 
amounts debited and credited to the individual 
accounts during the period (say, a month), 
so that a separate trial balance of each ledger or 
section of the ledger can be prepared as a check. 

tn most loose-leaf and card ledgers the debit 
and the credit columns are adjacent, and there 
is a third column for the balance, thus : 


J. Smith, 63. 

64 High Street, F.xton. 


1956 


Dr 

Cr. 

Bal. 

June 1 

Bal. 



64 10 0 

15 1 

Gels. 

37 5 0 


101 15 0 

17 

Csh. 


64 10 0 

37 5 0 

20 

C.N. 1 


2 5 0 

35 0 0 


Most businesses pay amounts received into 
the bank as soon as po.ssible The amounts 
received each day can be quickly machine- 
listed they can be typed on an add-listing 
machine, which automatically provides the 
correct total. This is the control total, by 
which subsequent work can be checked. 

The bank 'pay-in sheets can be typed in 
triplicate, one sheet to be handed in to the bank, 
one to be initialled by the bank cashier, the third 
to remain as the proof copy. The initialled 
sheets can be filed together to form the debit 
side of the bank column of the cash book. 

Simultaneous Preparation 

Alternatively, using an accounting machine 
(somewhat similar to a typewriter), one can pul 
into the machine the following pieces of paper. 

(a) A receipts cash sheet ; (b) two copies of 
a bank pay-in slip, interleaved with carbon 
paper : (c) receipt forms in duplicate with 

interleaved carbon, feeding from the front ol 
the machine, so as not to disturb the other 
papers already on the platen of the machine. 

In this way there can be prepared simul- 
taneously (a) the receipt to be sent to the payer, 
(b) a duplicate receipt, which is a posting slip to 
be used when crediting the payer’s account, (c) 
the receipts cash sheet, which is the debit side 
of the cash book, and the pay-in slips, one to be 
initialled by the bank cashier, one to be left 
with the cheques paid in. 

The receipts cash book for machine opera- 
tion might be ruled thus, in order to facilitate 
the combined operation : 

ASH BOOK 

Dale Amoimi Discounl 

£ s d £ s. d. 

The pay-in slips are narrower than the cash 
book, and would show only the date and the 
amount. Suitable stationery can be bought to 
permit such carbon copying methods to be used 
for handwritten work. 

The successful application of these labour- 
saving methods depends upon the ability of the 
one in charge to ensure that each debit has a 
corresponding credit. 

Copies of each day’s invoices, accompanied 
by a summary sheet, can be stapled together 
and filed in order of date. In this form they 
constitute a sales day book. Similar arrange- 
ments can be made with invoices received for 
purchases. The journal proper is used only 
for exceptional items involving two ledger 
accounts. It still retains the bound book form. 
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LESSON 10 

Special Features of Partnership Accounts 


S o far it has been assumed that the owner- 
ship of a business is vested in a single 
person. But ownership of most under- 
(akings is shared by a number of individuals, 
rhese undertakings are of two types — partner- 
ships (general or limited) and limited 
companies. 

Partnership is defined as “ the relation which 
subsists between persons carrying on a business 
in common with a view of profit.” But it is 
sometimes diHicult to determine exactly what 
constitutes a partnership. An employee or 
servant may be remunerated by a share of the 
profits of a business, but that does not neces- 
sarily make him a partner. In general terms, 
however, the right to a share of the profits 
of a business is prima facie evidence that the 
recipient is a partner. 

Each partner is liable for the debts and 
obligations of the firm to the full extent of 
all his personal property, and not merely to 
the extent of his share of the partnership 
property. Should the assets of a partnership 
be insufficient to pay the firm’s debts, the 
partners must make good the deficiency out 
of their private resources. 

All partners must contribute to such a de- 
ficiency, If one of two partners is insolvent the 
other IS bound to make good the whole of the 
deficiency, even if it entails the sacrifice of all 
his personal effects. 

Provisions of the Partnership Act 

Normally, partners will draw up a document 
called a partnership agreement, which will 
define their rights and duties as between 
themselves ; but such a written agreement is 
not essential — agreement may be verbal or 
understood. If there is no agreement, either 
written or understood, then certain rules laid 
down by (he Partnership Act apply. The 
provisions which affect the accountant are : 

(I) All partners arc entitled to share equally in 
capital and profits and losses. 

(2) Partners are not entitled lo interest on capital. 

(3) Partners are not entitled to salaries for their 
services. 

(4l Partners are, however, entitled to interest ar 3 
Dcr cent, per annum on loans. 

It must not be assumed, if one partner 
contributes a larger share of the original 
capital of the firm than the other partners, 
that the total capital must be credited in 
equal proportions to each partner. Even if 
there were no written agreement, the mere 
fact of unequal contributions would imply 
a definite understanding to share capital in 
those proportions. 


In the absence of specific agreement, profits 
must be shared equally, even if capitals are 
unequal. Similarly, losses would be borne 
equally. In practice there will usually be a 
specific agreement on all these points. 

Interest on Partner's Capital 

The proportions in which partners contri- 
bute the capital of the firm are not necessarily, 
or even usually, the proportions in which they 
share profits. If partners, for instance, agree 
to share profits equally, while they have con- 
tributed capital in unequal proportions, il i$ 
possible to compensate those partners who have^ 
contributed larger shares of capital by an\ 
agreement to credit all partners with interest 
on capital. 

Such interest would be debited to the profit 
and loss account of the firm, and credited 
in the due proportions lo the capital accounts 
of the partners. The eftcct of this entry is to 
diminish the balance of profit available for 
division. 

The interest on partners’ capitals is not a 
business expense in the ordinary sense. The 
entry debiting profit and loss and crediting 
partners’ capitals amounts to a transfer of a 
portion of the net profit. 

Division of Profits 

The final effect of the transaction is that the 
true net profit of the concern is divided un- 
equally. The circumstances make it impossible 
to arrange an equitable division of profits by 
an agreement to share in fixed proportions, 
and so a more complex method is adopted : 
the partner who has made the largest contribu- 
tion to capital receives, in effect, the largest 
share of the profits. But the amount by which 
his share of the profits exceeds the shares of the 
other partners is limited to a fixed sum, which 
is a different thing from a fixed proportion. 

If all the partners, by their work, contribute 
equally to the prosperity of the business, it is 
reasonable that the extra -compensation for a 
larger contribution of capital should be limited 
to interest on the excess. 

Salaried Partners 

It frequently happens that one or more 
partners devote more time to the business than 
others. The usual practice then is for the 
partners who devote most time to the business 
to receive an agreed salary, irrespective of what 
their shares of the net profit may be. 

The effect of all these circumstances on 
(he books of account can now be briefly 
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considered. In the first place, there will be not 
one capital account, as in the books of a sole 
trader, but one capital account for each partner. 
To these accounts will be credited, first, the 
amount of each partner’s original contribution ; 
secondly, if so agreed, interest thereon annually ; 
thirdly, in some cases, a salary ; fourthly, a 
share of the final net profit. 

Shares in Net Assets 

Should a loss be incurred, a share of the loss 
will be debited to each capital account. Any 
sums withdrawn by a partner, whether in 
respect of interest, salary, or profit, are debited 
to his capital account. The balances on all 
the capital accounts combined represent the 
net worth of the business, that is, the exce.ss of 
assets over liabilities. 

The balance on each partner’s account 
shows the share of each in the ownership of the 
net assets, and is the amount which each would 
receive in cash if the business were wound up 
and all assets sold at a price equal to their book 
value. 

The usual practice is to divide each partner's 
capital account into two sections, one of which 
includes only the partner’s original contribution, 
while the second section is reserved for interest, 
salary, profits and losses, and drawings. This 
second section is called the current account. 


Typical Accounts 

The following example shows typical accounts. 
A, B, and C are, partners, sharing profits and 
losses in the proportions 3 : 2 : 1. Under the 
partnership agreement, interest on capital is 
charged at 5 per cent. p.a. C receives a salary 
of £200 p.a. On Dec. 31, 1956, the following 
balances appear in the partnership books : 


A 

B 

c 

A 

B 

C 

D 


Capital account 


Current account 


Loan account 


£I0,(H)0 

8,000 

2,000 

1,000 

500 

100 

1,000 


The net profit for the year, before charging 
interest on capital, interest on B’s loan, or 
C’s salary, amounts to £3,050. 

Drawings for the year amount to : 

A £1,500 

B 900 

C 750 


The profit and loss account is usually 
balanced before charging any internal items 
of this nature, and the balance is brought down 
to an account called the profit and loss appro- 
priation account. In this account, which appears 


in the ledger as a continuation of the profit and 
loss account proper, the division of profits 
between the partners is dealt with. 

Profit aod Loss Appropriation Account 

To - 

Interest on Capital : £ Balance b/d . . £3,050 
A 500 

B 400 

C 100 

— 1 ,000 
Interest on Loan, B 50 
Salary, C . . 200 

Net Profit transferred lo I 
Current accounts : | 

A 900 I 

B 600 I 

C 300 1 

- - I HOO I 

£3.050 I £3.050 


Current Account . A 


To— I By - 


Drawings 
Balance c'd 

.. £1,500 
900 

Balance 

Inleresi 

Nci Piolil 

£1,000 

500 

900 


£2,400 

By - 

Balance h d . 

£2,400 



. £900 


C'lirreiil Account. B 


To - 
Drawings 
Balance 

£400 

650 

By - 

Balance 

interest 

Nci protil , . 

£500 

400 

50 

600 


£1,550 


£1,550 



By 

Bala 11 te h!d 

£650 


Current Account. C 


lo - 

Drawings 

.. £750 

By- 

Balance 

Inieiesl 

Salary 

Net piolil 
Balance (jd . . 

£100 

100 

200 

300 

_50 


£750 




£750 

To— 

Balance b;d 

£50 




Partners' Loans 

Note that a partner’s loan account must 
not be confused with his capital account. 
A loan is not a contribution to capital. If 
the business were lo be wound up and the 
proceeds of the assets were insufficient to 
meet the partners’ capitals in full, then any 
partners' loans would take priority of capital 
and would be paid before any division was 
made on account of capital. 
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LESSON 11 

Goodwill and Capital in Partnerships 


T hf ordinary trading records of a partner- 
ship concern arc in no way different 
from those of a sole trader. It is, how- 
ever, necessary to keep accounts in which the 
rights of the partners (as between themselves) 
to capital and to profits are recorded. 

The adjustment of these rights requires 
special treatment upon a change in the consti- 
tution of the firm, that is, upon the admission 
of a new partner, or upon the death or retiic- 
mcnl of an existing partner, and also in the 
event of dissolution of the partnership. 

The terms upon which a new partner will 
be admitted into an existing business will be 
a matter for individual agreement in every 
instance, but normally he will be required to 
introduce a certain amount of fresh capital. 
Whatever sum he contributes will be credited 
to his capital account. 

A partner, by definition, is entitled to a share 
of the profits of the business in which he 
participates ; it follows that the existing owners, 
if they decide to admit a new partner, will 
be surrendering their right to a part of the 
future profits of the undertaking. In return 
for this surrender they will usually require 
some compensation. 

This compensation can take the form of a 
money payment, called a premium. The new 
partner is, in effect, purchasing a part of the 
goodwill, since goodwill can be defined as the 
right to future profits. The premium usually 
paid for a share of the goodwill must not be 
confu.sed with the capital usually brought 
in by a new partner. 

Any sum introduced as capital does not 
directly benefit the existing partners. This 
amount is credited to the capital account of the 
new partner, and it rcpre.scn(s his share in the 
ownership of the assets of the business ; if the 
undertaking were subsequently dissolved, the 
sum would be returned to him. 

The premium for goodwill need not appear 
in the books of the firm at all ; it can be paid 
direct to the existing partners, who can treat it 
as a completely private pos.session. Should the 
premium be paid into the firm, it will be 
credited to the capital accounts of the existing 
partners in the proportions in which they share 
profits. Because goodwill is simply the capitalised 
value of the right to future profits, the propor- 
tion in which partners arc entitled to receive 
future profits is the same as that in which they 
share the ownership of the goodwill. 

Consider the following example. A and B 
are in partnership, sharing profits in the 


proportions of 3 to 2. On January 1, 1957, 
they decide to admit C as a partner ; C is to 
bring in £5,000 as capital, and is to pay a 
premium of £1,000 for a one-fifth share of 
the goodwill. The balance sheet of A and B, 
before the admission of C, is as follows ; 

A iind B 

Capitals A . £6,000 Sundry Assets £12,000 

n . . 4,000 

Crcdilois .. 2.000 

£12,000 £12,000 

After the admission of (’ it v\oll be : 

A, », and C 

Capitals . A 1*6,600 Sundry Assets £12,000 

H 4,400 Cash Irom C* 6.000 

C S,000 

C rcditors 2,000 

118,000 118,000 

Had A and B received Ihe £1,000 privalely 
from C\ and subsequently decided lo invest 
it in the linn as additional capital, the position 
would still be as above. 

In some instances a new partner is not 
required lo pay a premium. In such an event 
the existing partners will usually compensate 
themselves by raising a goodwill account in the 
books of the firm. If we take the same set of 
circumstances as in the foregoing example, 
and assume that C can raise only £5,000, then, 
since the premium for which C had been asked 
was £1,000 for a one-fifth share of the goodwill, 
it follows that the whole goodwill is worth 
£5,000. A double-entry would be passed, 
debiting a new account, headed goodwill, with 
£5,000, and crediting £3,000 to A's capital 
account and £2,000 to B’s capital account. 

riic balance sheet is then as follows : 




A, B, 

and C 


Capitals ' 

A 

£9,000 

Sundry Assets 

. £12,000 


H 

6,000 

Cash Irom C 

5,000 


C 

5,000 

Goodwill . . 

5,000 

Creditors 


2.000 

£22,000 


£22,000 


li will be noted that goodwill is not credited 
to C’s capital account. Normally the goodwill 
account will not be allowed to remain in the 
books. It will be written off ~a double-entry 
will be passed crediting goodwill account with 
£5,000 and debiting the capital accounts of the 
three partners, in the proportions in which they 
share profits and losses, i.e. A ^ hy 
C Because C is now a partner, he must 
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bear his share of the nominal loss involved 
in eliminating goodwill from the books. 
Thus A will be debited with £2,400, B with 
£1,600, C with £1,000. 

The balance sheet will then appear as follows : 

A, B, aiul C 

Capitals; A .. 116,600 Sundry Assets ..£12.000 

B 4,400 Cash from C . . 5,000 

C 4,000 

(Vcditors . 2,000 

£17,000 £17.000 

Although C has contributed £5,000 as capital, 
only £4,000 remains to his credit, whereas A 
and B have benclited to the extent of £600 and 
£400 respectively. In elfcct, the position is 
the same as it would have been had C con- 
tributed only £4,000 and paid £1,000 as a 
premium. A and B benefit to the extent of 
£1,000 in any event. 

Upon the retirement or death of a partner, 
he or his executors are entitled to repayment of 
his capital. Legally in such an event the old 
partnership ceases to exist, and if the survivors 
continue in business, a new partnership comes 
into being. Thus, m theory, the obligation 
to repay the deceased or retired partner's 
capital is a private obligation of the surviving 
individual partners, and not a liability of the 
new film. 

In practice, however, the sum which is due 
to the outgoing partner is treated as a partner- 
ship liability, and it appears as such m the 
books of the hrm. It is important to note that 
in the event of the firm's becoming insolvent 
all other creditors would take priority of a 
retired partner or a dccea.sed partner's executors, 
because the assets of a firm must be first applied 
in discharge of the liabilities of the firm 

Ascertainment of the amount due to an 
outgoing partner is not always simple. It does 
not follow that the amounts standing to the 
credit of his capital and current accounts 
constitute the amount due to him. If the death 
or retirement takes place at a date during an 
accounting period, the accounts must be made 
up to that date, and an appropriate share of the 
accrued profits must be credited to the account 
of the outgoing partner. 


Furthermore, it is pos.sible that the assets 
may be shown in the books of the firm at 
less than their true value. The partners may, 
for various reasons, have agreed to this 
course, but the surviving partners cannot 
thereby claim to limit the amount due to the 
outgoing partner to a corresponding extent. 

The assets of the tirm must in these cir- 
cumstances be valued upon some fair and 
equitable basis. Any excess of the true value 
of the assets over the book value must be 
credited to the partners in the proportion in 
which they share profits. In particular, the 
goodwill of ihc firm, which seldom appears in 
the books at all, must be valued, in order that 
the outgoing partner may receive compensa- 
tion for the surrender of his part ownership of 
this asset. 

The amount standing to the credit of the 
outgoing partner's capital account, after credit- 
ing his share of accrued profits, his share of the 
goodwill, and his share of any difference between 
the true value and the book value of the assets. 
IS the amount due to him or his executors. 
The following illustrates these principles. 

A, B, and C’ arc three partners. C retires 
on June 30, 1957, and the balance sheet of 
the lirm on that date is as follows : 


A. B, and C 

Capitals A £5.000 Plant and 

» 4,000 Machinery .. £8,000 

C . . 6,000 Debtors 4,000 

Crediloi ... .. 10,000 Slock in 1 radc . 12.000 

InvesimenK 1,000 

£25,000 £25,000 


it IS decided that a fair value for the plant 
is £10,000, for the stock £12,500, for the invest- 
ments £1,500. The goodwill is valued at 
£4,000. The partners share profits in the 
proportions 3, 2, 2. 

F nines will be passed, increasing the as.seis 
by £7,000 in total, and crediting £3,000 to A, 
£2,000 to B, £2,000 to C. Thus the total due 
to C will be £8,000 and not £6,000. 

A and B can, if they so desire, subsequently 
reduce the book value of the assets to their 
original figures, but the capital accounts of 
A and B only, and not of C, must be debited. 


LESSON 12 

Dissolution of Partnership 

W HEN a partnership is dissolved, it be- As previously pointed out, it docs not follow 
comes necessary to distribute the assets that the value of the assets as shown in the 

among the partners, and to determine balance sheet is always their true value. For 

the amount due to each. The first step will purpo.ses of dissolution the true value must be 

be to prepare a profit and loss account up to ascertained. The normal practice is to realize, 

the date of dissolution, and to credit each partner or sell, the assets, and to distribute the proceeds, 

with his share of the profit accrued. The business can be sold as a going concern, 
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for a ]ump sum, or, alternatively, the assets can 
be realized piecemeal. In some instances a 
proportion or all of the assets may be taken 
over by one or more of the partners at a mutually 
agreed valuation. 

Realization Account 

The circumstances in which the assets are 
realized may vary in several ways, but the 
principle is the same : the assets of the partner- 
ship are sold, and the proceeds are used, first 
to pay the liabilities of the firm, secondly to 
repay the partners’ capitals. 

The proceeds of the realization may be 
greater or less than the book value of the assets. 
Any surplus or deficiency is a profit or a loss, 
and it must be shared by the partners in the 
same proportions as any normal profit or loss 
upon trading. The accounting procedure for 
these transactions is as follows : 

(1) The assets must be transferred to a 
realization account, which is opened for the 
purpose. . 

(2) As the assets are sold, the proceeds are 
credited to the realization account. 

The realization account now becomes a 
kind of profit and loss account. On the 
debit side appears the book value of the assets 
to be sold ; on the credit side appears the 
selling price. 

The difference between the two sides of the 
account is the profit or loss on realization, 
and It is transferred to the capital accounts of 
the partners, in the proportions in which they 
share profits. 

(3) The proceeds of the realization account 
are debited to cash account. The liabilities 
are paid off, and the balance of the cash 
account should now equal the total amount 
standing to the credit of the partners' capital 
accounts. An entry crediting cash and debit- 
ing the partners' capital accounts will now close 
the books of the firm. 

The following example illustrates this pro- 
cedure. A, B, and C are in partnership, sharing 
profits in the proportions 5, 3, 2. On June 
30, 1957, they decide to dissolve partnership, 
and on that date the balance sheet of the firm 
is as follows: 


A, B, and C 


Capital Accounts . 

’ 

Cash at Bank 

£ 700 

A . . £8,000 


Sundry Debtors 

6,000 

B . . 3,500 

C .. 500 


Stock in Trade 
Leasehold 

8,600 

Loan Account, 

12,000 

Premises 

Plant and 

2,400 

B 

Sundry 

Creditors 

1,000 

10,000 

Machinery 

6,300 

£23 000 


£23,000 


The assets are at once realized, at the follow- 
ing figures ; debtors £5,400 ; stock £5,000 ; 


leasehold premises £3,200 ; while the plant 
and machinery are taken over by A, at an 
agreed valuation of £2,700. All the asset 
accounts, with the exception of cash, will be 
closed by transfer to the debit of realization 
account, which will appear as shown below. 

The realization account has been credited 
with the cash proceeds, the corresponding 
debit being, of course, to the cash account. 
Strictly speaking, A should pay £2,700 in 
cash for the plant and machinery, but as the 
final balance on A’s capital account will 
exceed this figure, and as A will receive a larger 
sum in cash when the final distribution is made, 
it is more convenient to debit this amount of 
£2,700 to his capital account, thus reducing 
the amount he will receive. Whichever method 
IS followed, the result is the same. The 
method here adopted reduces the transferring 
of cash to a minimum. 


To — 

Sundry 

Realization 

Account 

By Cash — 

Debtors £5,400 


Debtors 
Stock m 

.. £6,000 

Slock 5,000 

Premises 3,200 


Trade 

Leasehold 

. . 8,600 

A — Plant and 

13,600 

Premises 
Plant and 

. . 2,400 

Machinery 

2,700 

Machinery 

. . 5,300 

Loss on Kcaliza- 
(lon— 

16,300 


A, A .. 3.000 

B, A .. 1.800 
c, fi. .. 1,200 





6,000 


£22,300 


£22,300 

The cash received will 

be used, first to pay 

the creditors, 

secondly 

to repay 

B’s loan 

account, and 
capitals. 

finally to 

repay the 

partners’ 


Cash Account 


To— 

By- 


Balance % 

.£ 700 

Sundry 


Realization % 

13,600 

Creditors 

.. £10,000 



B. Loan % 

.. 1,000 



Balance 

. . 3,300 


£14,300 


£14,300 

Balance 

£3,300 




The partners' capital accounts appear as 
follows : 


A — Capital Account 
To- By- 

Realization %, Balance £8,000 

Plant and 

Machinery £2,700 
Loss on 

Realization . . 3,000 

Balance .. 2,300 

£ 8,000 1^000 

.. £2,300 


Balance 
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B — Capital Account 
ro— By— 


Loss on 


Balance 

. . £3,500 

Realization 

£1,800 



Balance 

1,700 




£3,500 


£3,500 



Balance .. 

.. £1,700 


C — Capital Account 


1 0 — 


By- 


Loss on 


Balance 

. . £500 

Rcalizulion 

£1.200 

Balance 

700 


£1,200 


£1,200 

Balance 

£700 



The credit 

balances 

on the accounts of A 

and B total : 

£4,000. 1 

If the debit balance of 

£700 on C's 

account 

is deducted. 

the net 


credit balance is £3,30(), which equals the 
balance of cash available for distribution. 
As C’s capital account is in debit, he must 
make good the deficiency, and pay in £700 in 
cash. This will allow A and B to be paid in 
full. The closing entries will appear as follows : 


A — Capital Account 

To Cash . . . t:2,.l00 By Balance £2,300 

B Capital Account 

loCash.. .. £1.700 By Balance . £1,700 

C“ Capital Account 

To Balance £700 By Cash . . .. £700 

Cush Account 
lo- By — 

Balance .. £3,300 A— 

C - Capital . £2,300 

( apital . 700 B— 

Capital % .. 1,700 


£4.000 £4,000 


Final Disfribunon 

The books of the firm are now clo.sed. One 
special point must be noted. Had C been 
insolvent and unable to make good his deficiency, 
A and B could not be paid in full. The ques- 
tion arises : in what proportions would A and 
B share this additional loss of £700 ? Cs 
account must be closed, and the capital accounts 
of A and B must be debited. The next question 
is : in what proportions ? 

The answer is //or, as one would expect, in 
the proportions in which they share trading 
profits and losses, that is, 5 lo 3. This ratio 
is applied for profits and losses upon realiza- 
tion, but not for losses due lo the insolvency 
of a partner. Such losses must be borne in 
the ratio of the solvent partners' last agreed 
capital accounts, 

Tt will be observed that A's and B's capital 
accounts are in the proportions of 16 to 7. 
It might be necessary to ascertain the ratio from 


the last normal balance sheet before the dis- 
solution. In any event this rule might have a 
very important bearing on the final distribution 
of cash between the solvent partners. 

Inlerini Distribution 

In practice, the process of realization may 
be fairly prolonged, and it is not improbable 
that in such cases the partners may desire an 
interim payment on account of the capital due 
lo them. Any such interim distribution should 
be made very cautiously. 

No payment should be made which might, 
in possible circumstances, have to be returned ; 
if the partner lo whom such a payment was 
made was in financial difficulties, it might be 
impossible to recover the money. The only 
way to prevent this is to assume that the assets 
remaining unrealized will be found to be worth- 
less, i.e. the greatest possihlc loss on realization 
must be provided for. 

Consider the following case of the balance 
sheet of A, B, and C : 

Capitals, A .£10,000 Assets ..£20,000 

B . . K,000 

C . . 2,000 

£ 20,000 £ 20,000 

Three months after the cessation of business 
the total proceeds amount lo £10,000. Assum- 
ing that nothing further will be received, the 
loss on realization would amount lo £10,000 
(£20,000 -£10,000). 

If the partners share profits and losses in the 
proportions A B g, and C J, the loss on 
realization would be borne as to A £4,000, as lo 
B £4,000, as lo C £2,000. In this instance C’s 
loss equals his capital, and he would receive 
nothing. Therefore in distributing the £10,000 
that is available, nothing should be paid to C. 

This possible loss on realization would 
reduce A's capital to £6,000 and B’s to £4,000. 
The £10,000 cash should be divided between 
A and B on this basis, A receiving £6,000, 
B receiving £4,000, 

The capital accounts of the partners will 
now be : 

A, £4,000 (£10,000, less £6,000 cash). 

B, £4,000 (£8,000, less £4.000 cash) 

C, £2.000 

£10,000 

The capital accounts are in the proportions 
of 2, 2, 1, which is the profit-sharing ratio. 
If any further sums are realized, any further 
interim distributions should be made in the 
proportions of 2, 2, 1. In this way no partner 
will receive a penny which in any circumstances 
he can be called upon to return. 
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LESSON 13 


Joint Stock Company Accounts 


T he distinctive features of company account- 
ancy arc due to the special character of 
the ownership of joint stock undertakings 
and to the law governing their constitution. 
The law of joint stock companies has been 
consolidated by the Companies Act of 1948. 
It will be necessary to outline briefly the pro- 
visions of this Act as they alTect the accounts. 

The capital of companies, unlike the capital 
of sole traders or partnerships, is divided into 
shares of fixed amounts. The value of each share 
is generally small and the most usual denomina- 
tion is £1. 1'hc vast majority of joint stock 
companies arc limited liability companies — the 
liability of members is limited to the amount 
they have agreed to pay on their shares. In 
contrast, sole traders and partners are liable for 
the debts of their undertakings to the full extent 
of their private possessions. 

The security and relative freedom from anxiety 
which the limited liability type of ownership 
affords accounts for its popularity. Further- 
more, the division of capital into shares 
facilitates changes in the ownership of the under- 
taking, for shares are transferable by private 
contract fiom one person to another. This 
a great convenience to persons who wish to 
dispose of either the whole or part of their 
interest in an undertaking without being 
involved in cumbersome legal procedure. 

Joint stock companies arc bound to comply 
with the numerous regulations of the Com- 
panies Act, the provisions of which arc designed 
to prevent abuses which the principle of limited 
liability would otherwise make possible. There 
are two kinds of limited liability company — 
public and private. Private companies are 
exempt from some of the regulations which 
bind public companies. 

Memorandum and Articles 

The first step in the formation of a company 
is to draw up a document called the Memor- 
andum of Association, which must be signed 
by at least two persons, .seven for a public 
company, who each agree to take up at least 
one share in the company. 

The Memorandum is the document which 
defines the nature and objects of the company. 
It must state the name of the company ; the 
situation of the registered office ; the objects 
of the company ; that the liability of the 
members is limited ; and the amount of the 
share capital. 

A second document, called the Articles of 
Association, is usually prepared. The Articles 
contain the regulations for internal management 


of the company, and deal with such matters 
as the classes of shares into which the capital 
is to be divided, procedure at meetings, voting 
rights, powers and duties of directors, transfer 
of shares, dividends, and audit. 

A company limited by shares is not bound to 
have Articles ; if no Articles are prepared, 
a set of model Articles (called Table “A") 
contained in a schedule to the Companies Act 
of 1948 automatically applies. 

Broadly speaking, the Memorandum defines 
the relationship of the company with the outside 
world, while the Articles define the rights and 
duties of members and officers of the company 
inter vc, and govern internal procedure. 

The Memorandum and Articles, togethei 
with a list of the names and addresses of the 
directors, and a statutory declaration that the 
requirements of the Companies Act have been 
complied with, must be filed with the registrar 
of companies at Bush House, Strand, London. 
Certain fees, including a stamp duty of 10s. pei 
cent, on the authorised share capital, must be 
paid, and the registrar may then issue a Certifi- 
cate of Incorporation. The legal existence of 
the company commences from the date of the 
issue of the certificate. 

Pro.speetus 

If the directors apply to the public for 
subscriptions to the share capital, they must 
publish a document, called a prospectus, 
which must contain very full information of 
the company’s affairs. In particular, details 
of the manner in which the shareholders’ money 
is to be used must be given. 

If the company is formed to acquire an 
existing busine.ss, a report on the past profits 
of the undertaking, certified by the auditors, 
must be included in the prospectus. The nature 
of any assets to be acquired, and the price to be 
paid, particulars of all underwriting com- 
mission, and any payments to the promoters, 
must be disclosed. 

The share capital authorized by the Mem- 
orandum is not usually issued at once in total ; 
the business of the company may expand in the 
future, and it is convenient for the directors 
to have the power to issue further capital 
without altering the constitution of the company. 

Classes of Shares 

Shares can be of several clas.ses, of which 
the following are typical examples ; pre- 
preference, preference, participating preference, 
preferred ordinary, ordinary, deferred ordinary, 
and founders’ shares. 
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Fundamentally there are two types of share. 
The investor may choose security of dividends, 
combined with a small return on his money, 
or he may decide to take a greater risk of losing 
his capital in whole or in part, combined with 
the possibility of receiving a relatively high 
return on his money. If he makes the first 
choice, he buys preference shares, which carry 
(he right to receive dividends in priority to the 
ordinary shareholders. 

If the profits are only sufficient to pay the 
stipulated preference dividend, this dividend 
will be paid, and the ordinary shareholders 
will receive nothing. But if the profits are 
high, the preference shareholder receives nothing 
beyond his stipulated dividend, and the ordinary 
shareholder may receive a dividend as high as 
the profits of the company will allow. 

Varieties of Capital 

If the company makes no profits at all, the 
preference shareholder cannot be paid, but if 
the shares are cumulative preference, the unpaid 
dividend is carried forward and is a first charge 
against the profits of subsequent years. The 
preference shareholder has generally a good 
chance of a small return on his investment. 
The ordinary shareholder takes the chance of 
making handsome profits, but he takes a greater 
risk of getting nothing at all. 

The seven classes of shares previously men- 
tioned are arranged in the order in which they 
shaie in profits. The pre-preference shares 
rank above all others, but the rate of dividend 
IS lowest ; the deferred shares rank after all 
other classes, and are therefore subject to the 
highest degree of risk, but they claim the largest 
dividends if large profits are earned. 

Participating preference shares are in the 
nature of a compromise. A minimum dividend. 


at a lower rate than the preference share divi- 
dend, is promised, and in addition these shares 
carry the right to a stated share of the surplus 
profits remaining after all preference dividends 
have been paid. 

The right of participation is usually small ; 
the ordinary shares carry the right to the 
greater part of the surplus. When deferred 
shares are issued, the dividend on ordinary 
shares is restricted to a certain maximum, 
and the whole of the balance goes to the 
deferred shareholders. 

The greater security of preference shares is 
(experience has shown) largely illusory ; the 
preference shareholder runs all the risks 
without a prospect of commensurate return. 
Those who seek .security should invest in 
debentures, which are loans to a company. 

The expression “ share capital,” if used 
without qualification, may refer to any one 
of the following varieties of “capital.” 

1. Authorised capital is the maximum capital 
of the company as defined in the Memorandum. 

2. issued capital is equal to the nominal 
value of all the shares for which the public 
and other persons have been invited to subscribe. 

3. Subscribed capital is equal to the nominal 
value of all the shares subscribed ; all shares 
issued are not necessarily subscribed. 

4. Paid-up capital is the total paid up on 
the shares issued and subscribed, which is 
frequently less than their nominal value. 
For instance, the directors may require the 
shareholders to pay I Os. per share on shares 
of £1 each, and defer the payment of the balance 
until it is required. A certificate is issued to 
each shareholder when he has paid the amount 
due on his shares, and his name, with par- 
ticulars of the shares, is entered in the share 
register of the company. 


LESSON 14 

Share Issues in Company Accounts 


T he published prospectus of a company 
usually includes a form of application 
for shares. All applications received 
are listed on a document called an application 
and allotment sheet. If the public apply for 
more shares than the directors propose to issue, 
the directors will usually make allotments 
uniformly proportional to applications, though 
they are entitled to use their di.scretion. 

The amount due on application (frequently 
2s. 6d. or 5s. on a £1 share) is entered in detail 
in the shareholders' cash book, and in total 
in the general cash book ; the shareholders' 
cash book is a memorandum record. 

An application and allotment account is 
opened in the ledger, which is debited with the 


total amount due on application and the total 
amount becoming due when the directors 
proceed to allotment. Share capital account 
is credited with both these amounts. 

The cash received on application and allot- 
ment is credited in total to the application and 
allotment account. If the i.s.sue is over- 
subscribed, the credit to the application and 
allotment account will obviously exceed the 
debit. The excess application moneys are 
returned to the subscribers, and application 
and allotment account is closed by a debit 
of this amount. The accounts arc illustrated 
by the following example. 

On January I a company makes an issue of 
100,000 ordinary shares of £1 each, 5s. being 
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payable on application, 5s. on allotment, and 
lOs. on April \, Applications are received 
for 120,000 shares ; the directors return the 
excess application moneys, and proceed to 
allotment on January 8, all sums due on 
allotment being received. 

On April I the directors make the first and 
the final call of lOs. per share, and all the share- 
holders pay the amounts due from them, 
except John Smith, who holds 500 shares. 

The entries in the financial books are made 
in the way shown in pages 1461 and 1462, but 
it mu.st be remembered that the detailed work 
is dealt with in subsidiary memorandum records; 
the shareholders’ cash book has been referred 
to, and a similar book is used for calls. 

From these subsidiary books the entries in 
the share ledger (also memorandum) are 
made. The share ledger contains a folio 
for each member, and shows the number and 
value of shares held by each, the amount paid 
on the shares, the dates when payments are 
due, and the dates when the cash is paid. 

So long as shares are not fully paid, the 
liability of the shareholder remains, and in 
the event of the company's becoming insolvent 
the liquidator can call upon the shareholders 

Application and Allotment Account 
Jan. 5 Jan. 5 

To Ord. Share By Cash . . . . £55,000 

Capital . . £50,000 
„ Cash (appli- 
cation moneys 
returned) . . 5,000 

£55,000 £55,000 


Call Account 

April I April I 

To Ord. Share By Cash . . £49,750 

Capital . . £50,000 „ Balance, c/d . . 250 

£50,000 £50,000 


April 1 

To Balance brought 
down (Calls in 
arrear) . . £250 

Cash Book 

Jan. 5 Jan. 5 

To Application and By Application and 

Allotment £55.000 Allolmenl % £5,000 

April 1 

To Call % . . £49,750 

Ordinary Share Capital Account 
April 1 Jan. 5 

To Balance c d £100,000 By Application and 

Allolmcnt % £50.000 

April I 

„ Call “/c - . 50,000 

£100,000 £100,000 
April 1 

By Balance, bid £100.000 


to pay up to the nominal value of their shares 
in the example, the debit balance on call 
account (calls in arrear) is a debt due from the 
shareholder ; any balance of this nature will 
be shown in the balance sheet as a deduction 
from share capital account, and not upon the 
assets side. 

Shares at a Premium 

'Shares may be issued to the public at a price 
greater or (in certain circumstances) less than 
their nominal value. If the price is greater 
than the nominal value, the excess is called 
a premium. There are no restrictions upon the 
issue of shares at a premium, but a company 
may not issue shares at a discount until one year 
after it opens business, and then only after 
sanction by the members and the High Court 
For instance, a company issues 50,000 shares 
of £l each at a premium of Is. per share, 11s. 
being payable on application and allotment, 
and JOs. one month later. Subscriptions were 
received for the amount of the issue. 


Application and Allotment Account 


To Share Capital 

By Cash . . 

£275,00 

“/( 

£25,000 


,, Piemium on 
Shares 

2,500 



— 




£27,500 

£27,500 

To Share Capital 

Call Account 

By Cash . . 

£25,000 


£25.000 


Shore Capital Account 



By Application 
and Allotment 
a/ 

£25,000 


„ Call 

25,000 


Premium on Shares Account 

fly Application 
and Allotment 

.. .. £2,500 

The share premium may not be credited to 
the profit and loss account, but is regarded as 
being part of the capital of the company, and the 
balance of the premium account appears on 
the liabilities side of the balance sheet. It may 
be used to write off the preliminary expenses 
incurred in order to form the company, and for 
certain other special purposes. 

If it is assumed that the 50,000 shares in the 
above example were issued at a discount of a 
shilling, the application and allotment account 
would appear as follows : 

Application and Allotment Account 
To Share Capital By Cash . , . . £22,500 

% . . £25,000 „ Discount on 

Shares % .. 2,500 

£25,000 £25.000 

An account for discount on shares " 
would be opened, to which the £2,500 would 
be debited. 
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Discount on Shares Account 
To Application and 

Allotment ^/c £2,500 

The discount is usually written off to the 
profit and loss account over a period of years, 
by the same method as wasting assets are 
depreciated. 

Forfeiture of Shares 

The articles of a company usually give the 
directors power to forfeit shares for the non- 
payment of calls. For example, suppose a 
final call of 5s. per share on 1,000 shares of £1 
each remains unpaid. There will be a debit 
balance of £250 on the final call account, 
representing the debt due from the shareholder. 

If the directors decide to forfeit these shares, 
the accounts necessary to record this transaction, 
assuming the full value of the issued share 
capital to be £50,000, would appear as follows: 


Share Capital Account 

To Forteiied By Balance . £50,000 

Shares £1,000 

„ Balance 49,000 

£50,000 £50,000 

By Balance . £49,000 

Forfeited Shares Account 
To Final Call £250 By Share Capital 

Balance 750 £1,000 

£1,000 £1,000 

By Balance . . £750 

Final Call Account 

To Balance £250 By Forfeited 

Sharcb £250 


The credit balance of £750 remaining on 
the forfeited shares account is the amount 
paid up on the shares. The share capital 
account is reduced by the full nominal value of 
the shares forfeited, because this is the amount 
that is included in the original credit to share 
capital. The balance of the forfeited shares 
account is a capital profit, because the shares 


have been cancelled and the cash is not return- 
able. Balances of this nature, however, are 
more usually shown on the liabilities side of the 
balance sheet. 

Forfeited shares may be re-issued at a price 
not less than the amount unpaid by the default- 
ing shareholder. In this way the company 
receives the full nominal value of the shares in 
cash. If the shares were issued to a new sub- 
scriber at a figure below — in this example 5s. 
per share — this would be equivalent to issuing 
shares at a discount, which is illegal except In 
the circumstances just referred to. 

But if the shares are re-issued at less than their 
nominal value, the difference must be made 
good by transfer from the forfeited shares 
account, since otherwise the credit balance on 
this account could be treated as a profit and the 
full nominal value of the shares would not 
therefore be capitalised. 

It is assumed that the 1,000 shares arc 
re-issueci at 5s. per share. 

Share Capital Account 

By Balance , £49.000 
„ I orrciled 
Shares re 

issued *\'c 1,000 

£50,000 

Forreited Shares Account 

To I’orfcilcd By Balance £750 

Shares Re- 
issued . . £750 

Forfeited Shares Re-issued Account 
To Share Capital By Forfeited 


£J,0(K) 

Shares % 

£750 


„ Cash (5/- 

per 


share) 

250 

£1,000 


£1,000 


The share capital account is now brought 
up to its correct figure of £50,000, all the shares 
being now fully paid up. 


LESSON 15 

Profits and Income Tax in 
Company Accounts 

I T has been explained that when a sole trader senting either the whole or part of the profit, 
withdraws money from his business for For a number of reasons this procedure 
his private purposes, a drawings account is cannot be followed by joint-stock companies, 
debited, and the balance on this account The share capital account must always 
is transferred direct to the debit of the remain in the books at its original figure : 

trader’s capital account. The net profit is it can be increased only by a new issue and 

credited to the capital account, and the final can be reduced only in exceptional circum- 
effect of these entries is that the balance of the stances. The balance of the profit and loss 

capital account is increased by the profit but account cannot be added, and drawings 

reduced by the withdrawals of the cash renre- (or dividends) cannot be deducted. 
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The appropriiilion account is, in form, a 
continuation of the profit and loss account. 
The net profit is brought down to the credit of 
the appropriation account. The purpose of 
this account is to show what becomes of the 
profit — how much is to be used for paying 
dividends, and how much for other purposes. 

The directors may decide that the business 
will be strengthened by a retention of part 
of the profits within the business. It must 
be remembered that a profit is represented by 
an increase in net assets, and if the directors 
wish to increase permanently the assets of the 
business, it follows that the whole of the assets 
which represent the net profit cannot be used for 
paying dividends. 

In order to make this clear, an entry is made 
debiting the appropriation account and credit- 
ing an account called “ general reserve,’" 
thus indicating that the assets representing this 
part of the profits are reserved and arc not 
to be used to pay dividends. 

To the appropriation account is also debited 
the balance of the income tax account. 
Income tax should not be debited to (he profit 
and loss account proper, because it is not an 
expense which reduces the amount of the net 
profit ; It IS a payment made out of profits 

Dividend Account Credited 

The purpose of the profit and loss account 
is to show expenses which reduce the amount 
of the gross profit, while the appropriation 
account shows what is done with the net profit 
which remains after charging all expenses 
incurred in earning it. 

The amount of the dividend which has 
been agreed upon is debited to the appro- 
priation account, and a dividend account 
is credited ; this credit represents a liability 
to the shareholders. If any balance remains 
on the appropriation account, this balance 
appears as a separate item on the balance 
sheet as “ profit and loss account." 

This represents profits which have not been 
used for dividends, but which may still, unlike 
the general reserve, be used for dividends in 
subsequent years. The directors arc quite at 
liberty, if they think fit, to declare dividends 
out of general reserve, but such a course is 
unusual. 

Three Balances 

There will now be three balances in the 
balance sheet of a limited company, which 
together correspond to the capital account 
of the sole trader, viz. share capital account, 
general reserve account, and profit and 
loss appropriation account. The general 
reserve and the final balance of profit and loss 
are of course, equal to the original net profits. 


less dividends and income lax (i.e. the sole 
trader’s drawings.) 

For example, a limited company has a 
net profit of £20,000. The directors propose 
to declare a dividend of 6 per cent, on 50,000 
preference shares of £1 each, and of 5 per cent, 
on 100,000 ordinary shares of £1 each, both 
fully paid up. £10,000 is to be transferred 
to general reserve, and the balance carried 
forward. The accounts necessary to record 

these transactions will appear as follows : 

Apprupriallon Account 
To £ By 

Preference Net Profit 

Dividend .^,000 broitiiht down 20.000 

Ordinary 

Dividend 5,000 

General 

Reserve 10,000 

Balance, dfd 2,000 

£20,000 £20.000 

General Keserve 

By Appropriation 

. . £ 10.000 

Assessment to Income Tax 

Limited companies (and other businesses) 
are assessed to income tax upon the amount of 
their profits, calculated according to certain 
rules. When the tax in respect of these profits 
is paid, an income tax account is debited with 
the amount of the payment. Limited com- 
panies are empowered by law, however, to 
deduct income tax from dividends before making 
payment to the shareholders, who do not, 
therefore, receive the full amount of their 
dividend in cash. 

The reason for this piocedurc is that the 
profits of the company are in final analysis 
the income of the shareholders, who are liable 
for tax upon the amount they receive. The 
lax is collected by the revenue authorities 
from the company for the sake of convenience, 
because it is simpler to make one assessment 
upon the company rather than several thousand 
assessments upon several thousand shareholders. 

Preference Dividend Account 


I'o 

£ 

By 

£ 

Cash 

1,725 

Appropriation 


Income Tax 

1,275 

Account 

3,000 


£3,000 


£3,000 

Ordinary Dividend Account 


To 

£ 

By 

£ 

Cash 

. 2,875 

Appropriation 


Income Tax 

2,125 

Account 

5,000 


£5,000 


£5,000 


Income Tax Account 

By Pref. Div. . . £1,275 

Ord. Div .. £2.125 
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Assuming income tax to be at 8s. 6d. in the 
£, the individual shareholder receives in cash 
lls, 6d. for every £1 of dividend due to him. 
But the appropriation account is debited 
with the full amount of the dividend, and 
the dividend account must be “ credited " 
with the same amount. When the cash is 
paid to the shareholders, dividend accounts 
are debited : the balances arc closed by a 
transfer to the credit of income tax account. 


When the income tax (which is assessed 
upon the whole of the company’s profits) 
is paid, the total payment will be debited to 
the income tax account. Because the credit 
to this account represents tax on only that 
part of the profits which have been dis- 
tributed as dividends, the debit will be greater. 
The final balance of income tax account will 
be transferred to the debit of the appropriaton 
account of the following period. 


LESSON 16 

Preparation of the Balance Sheet 


T he balance sheet is a list of all the balances 
remaining in the ledger after the nominal 
accounts have been closed to the profit 
and loss account. The debit balances which 
appear on what is usually called the assets side 
of the balance sheet consist of assets and also 
of any expenses which have not been written 
off to the profit and loss account. 

An example of the latter is a discount on 
the issue of shares, which was mentioned in 
a previous Lesson. Another example is the 
pieliminary expcn.ses incurred in the formation 
of a limited company. These expenses are 
usually so heavy that a false impression would 
he created if they were charged in total to the 
profit and loss account of the first year, and 
the usual procedure is to appoition preliminary 
expenses over a period of years. 

Any part not written off remains in the ledger 
as a debit balance, and it must therefore appeal 
on the “ as.sets ” side of the balance sheet, 
although not really an asset. 

Fixed and Current Assets 

Assets are divided into two classes - fixed 
and cm rent. Current assets include cash 
and as.sets which will be eventually converted 
into cash. Fixed assets are those which are 
not held with a view to re-sale or conversion 
into cash but which are necessary in order 
to enable the business to be carried on, and 
the typical example of this class is plant and 
machinery. Fixed assets are in final analysis 
revenue expenditure paid in advance. 

The essential point of difference between 
fixed assets and current working expenses 
IS that the benefit derived from the expenditure 
upon fixed assets is of longer duration. By the 
time a fixed asset has worn out, its cost is jast 
as much an expense as any other profit and 
loss item such as wages or rent. 

The difference between fixed assets (such as 
plant and machinery) and expenses not written 
off (such as preliminary expcn.ses of a limited 
company) is not so great as a first impression 
might lead one to suppose. Both appear on the 


assets side of the balance sheet, and both 
represent an expense incurred in the conduct 
of the business, the benefit from w'hich is not 
yet exhausted. 

The fact that fixed assets repiesent something 
solid and tangible, something which may have 
a market value, while unexpired expenses have 
no realizable value at all, is not so important 
as It might appear. It is true that if the com- 
pany were wound up, the distinction would be 
of the utmost importance. The balance sheet, 
however, is a statement of the position of a 
going concern, not of a business about to be 
wound up. 

In the latter event the expression “ statement 
of affairs " is used ; in the “ statement of 
affairs," but not in the balance sheet, all 
assets arc shown at realizable values. 

The liabilities side of the balance sheet 
includes liabilities in the true sen.se, that is, 
liabilities lo external creditors, and also the 
liability of the business lo its proprietor 
or proprietors. The amount due to the 
proprietors is the original capital plus 
undistributed profits ; m the case of the sole 
trader these arc merged together in one account 

-the capital account. 

In the case of the limited company undis- 
tributed profits must be shown separately, 
apart from the original capital. Since the two 
sides of the balance sheet agree, it follows that 
the total of assets minus liabilities to external 
creditors must be equal to original capital plus 
undistributed profits. 

Dissimilar Items Shown Separately 

A balance sheet can be drawn up in such a 
way as to disclose the true position of the 
business, or it can be drawn up in such a way 
as to conceal the true position. The first 
principle to be observed in the preparation of a 
balance sheet which is to serve its true purpose 
is to show dissimilar items separately. 

For example, there may appear on a balance 
sheet “ Freehold Land, Plant and Machinery, 
and Goodwill," only one total figure being 
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shown. It is impossible to appreciate the true 
position of the concern if the values of all these 
assets are not shown separately. 

Freehold land is a valuable asset, while the 
goodwill may be unsaleable. In the absence of 
any information it is impossible to know what 
proportion of such a total figure represents a 
valuable asset, and what proportion represents 
something of little or no value. 

The second principle is that assets should 
be shown in some logical order, not listed 
indiscriminately. Current assets and fixed assets 
should be separately grouped, and all assets 
should be shown in order of realizability. It 
is of no importance whether the most liquid 
or the least liquid assets come lirst, so long as a 
logical sequence is preserved. The usual order 
for a list of assets to appear in the balance 
sheet is : 

A. Fixed Assets 1. Goodwill. 

2. Paicnts and Trade Marks. 

3. Land and Buildings 

4. Plant and Machinery. 

5 Furniture 

B. Current 6. Investments, 

Assets. 7. Slock in Tiadc. 

8. Sundry Debtors 

9. Bills Receivable 

10. Cash. 

('. Uncxpircd 11. Preliminary Lxpenses. 

Expenditure. 12. Discount on Debentures. 

The third principle to be observed is that 
the basis upon which assets are valued should 
be clearly indicated. Plant and machinery 
at cost is a very different thing from plant 
and machinery less 20 per cent, depreciation. 

The values may be understated or over- 
stated, and for a correct estimate of the position 
of business to be formed the disclosure of the 
method of valuation is essential. Furthermore, 
the valuation of the assets determines the profit, 
as shown by the profit and loss account. 

The gross profit will be higher or lower, 
according as the value placed upon the closing 
stock is higher or lower. The greater the 
amount of depreciation written off fixed assets, 
the lower is the net profit, and vice versa. The 
greater the provision for bad and doubtful 
debts (i.e. the lower the value placed upon 
sundry debtors), the lower is the net profit. 

The balance sheet and the profit and loss 
account are intimately linked. The balance 
sheet is, in a sense, the more important docu- 
ment — it is the key to the whole position of the 
business. The profit and loss account shows 
how the profit for the period has been earned, 
while the balance sheet shows what has become 
of it, i.e. by what assets it is represented. 
Considerations that should determine the values 
to be placed upon the assets are as follows. 

Because current asssets are held with a view 
to conversion into cash, they should be valued 


having Regard to the amount they may be 
expected to realize. Thus debtors should be 
stated not at their nominal value but at a figure 
which makes appropriate allowances for all 
losses from bad debts. 

Stock in trade should be valued at cost or, 
if the market price is lower than cost, at the 
market price ; if the market price is above cost, 
the highei value should be disregarded, other- 
wise a profit would be anticipated. It is a 
principle of accounting that no credit should be 
taken for a profit that has not been earned (and 
a profit can be said to be earned only when the 
goods are sold) ; all provision should be made 
for expected losses. 

The profit of a business should never be over- 
stated ; if the proprietors withdraw loo much 
from the business, its financial position will 
be weakened. An underslatement of profit, 
though equally incorrect in theory, strengthens 
the position of the business because it reduces 
proprietors’ withdrawals. 

Fixed assets should be written off over a 
period equal to their working life. In the 
case, for instance, of leases, the exact life 
of the asset is known. With furniture and 
machinery, it must be estimated. It is not 
usually necessary to depreciate freehold land — 
it is not a wasting asset ; but if the market 
price rises it would not normally be written up. 

Loose tools are not usually depreciated 
by a fixed percentage, for it is very difficult to 
keep an exact record of a large number of 
small items. 

The method is to revalue the slock of loose 
tools at the end of each accounting period. 
Thus if new tools are purchased during the 
year, the cost will be added to the balance 
brought forward from the previous period. 
The value placed upon the whole at the end of 
the year will be credited to loose tools account, 
and it will be brought down as a balance, and 
the difference will be written off to the profit 
and loss account. 

Long-term and Short-term Liabilities 

Liabilities can be divided into two classes, 
short- and long-term. Short-term liabilities 
arc obligations which must be met either 
immediately or within a short space of time. 
Long-term liabilities are more in the nature of 
an investment of capital. 

Economically, a loan for a period of, say, 
ten years is an investment of capital just as 
much as the purchase of shares in a limited 
company. In both cases funds which can be 
used for general business purposes are acquired, 
and in both there is freedom from the anxiety 
of any sudden demand for repayment. 

Legally, a loan is distinct from a subscription 
to capital and must be separately stated in the 
balance sheet. In estimating the financial 
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position of a concern, however, long-term 
Joans and capital may be conveniently classed 
together. Long-term liabilities may take the 
form of mortgages and debentures ; short- 
term liabilities consist of credit balances on 
bought ledger accounts (trade creditors), bills 
payable, and expenses accrued. 

Working Capital 

The balance sheet is an interesting and 
sometimes complicated document. If it is 
badly drafted, it may be quite impossible to 
form a correct estimate of the true position of 
the undertaking. Even if it is properly drawn 
up, it may require close study before an intelli- 
gent opinion can be formed. 

It is not suflicient to observe the figure on the 
profit and loss account. The correctness of 
that figure depends upon the values that arc 
placed upon the assets. The basis upon which 
the assets are valued should therefore be closely 
scrutinised. The existence of a credit balance 
upon profit and loss account is not proof, in 
itself, that the business is in a sound position. It 
IS of vital importance to ascertain the amount 
of the working capital. 

The word “ capital " is used, unfortunately, 
in a number of different senses ; it is used to 
denote the proprietors’ capital account, oi, in 
the case of a company, the share capital 
account ; it is also used to denote the assets 
which reprc.sent the original investment of 
capital, together with undistributed profits. 

Assessment of Working C apital 

Working capital denotes that proportion of 
original capital, plus undistributed profits, 
which is represented by current as distinct from 
fixed assets. In precise terms, working capital 
can be defined as the excess of current as.scts 
over current liabilities ; that is, the amount 
by which the assets which will in the near 
future be converted into cash exceed the claims 
of creditors which will fall due in the near future. 

If the current liabilities exceed the value of 
the assets which will, in the ordinary course of 
business, be converted into cash, the under- 
taking is in a dangerous position ; it has no 
working capital. If current assets exceed 
current liabilities, the business is in a position 
to meet its obligations as they fall due, and the 
amount of the working capital is a measure of 
the firm’s strength. 

It is quite possible for a business to be short 
of working capital even if there is a large 
credit balance upon the profit and loss account. 
An excessive volume of funds may have been 
injudiciously invested in acquiring new fixed 
assets, and many businesses have literally 
been ruined by success. 

Large profits have sometimes led to an over- 
rapid expansion and the excessive purchasing 


of new equipment, with the result that liquid 
funds are insufficient for immediate liabilities. 

Long-term liabilities can be secured or 
unsecured. A secured creditor is one who 
has priority as to repayment over unsecured 
creditors. Certain assets can be legitimately 
earmarked against a loan, even though con- 
siderable amounts are due to trade creditors. 
In the event of the winding up of the business 
the proceeds of the earmarked assets would be 
first applied to paying the secured creditors in 
full, before the unsecured creditors can claim 
so much as a penny. 

Long-term loans usually lake the form of 
an issue of debentures. A debenture is a 
loan evidenced by a certain document analo- 
gous to a share certificate (which is evidence 
of the ownership of shares). Like shares, 
debentures are usually divided into amounts of 
fixed denominations. Debentures can be 
issued at their nominal value, at a discount, or 
at a premium. The book-keeping entries are 
similar to those which are necessary to record 
the issue of shares. 

Classes of Debentures 

Debentures can be of three classes : naked, 
specific, or floating. A naked debenture is 
simply an unsecured loan, and this is un- 
common. Specific and floating debentures are 
both secured loans, the security in each case 
being different in nature. 

A specific debenture is one which is secured 
by the mortgage (or the earmarking) of certain 
specific and usually fixed assets. The company 
can continue to use for business purposes the 
fixed assets which have been mortgaged but, 
it is not at liberty to dispose of them. 

A floating debenture is one which is secured 
by some or all of the a.ssets of the company, 
present and future. Under a floating charge, 
the company can do as it likes with its assets ; 
it can buy and sell, and continually change 
their nature. 

If the floating charge covers (as it invariably 
docs) current a.s.sets, this provision is necessary, 
because a continual change in the constitution 
of the current assets must take place if the 
business is to be carried on. Debtors pay their 
debts, and cash takes the place of book-debts ; 
slock is sold, and book-debts take the place of 
stock ; stock is purchased, and so on. 

When a Floating Charge Crystallises 

A floating charge is said to crystallise 
when a specified event happens. The specified 
event, in practice, is the insolvency of the com- 
pany, or at least grave danger of insolvency. 
When a floating charge crystallises, the control 
of the company over the assets ceases ; it 
can no longer dispose of the assets or change 
their nature in any way. Control normally 
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passes to a receiver, who is the agent of the specificajly mortgaged), even though the floatiri!. 
debenture holders, and whose duty it is to charge is expressed as covering all assets 
realize the assets, so that the debenture present and future. Thus from some points oi 

holders can be repaid out of the proceeds, view a specific debenture is preferable to :i 

A floating charge is generally wider than a floating debenture, 
specific or fixed charge, for it usually covers a The conditions of an issue of debentures 
larger volume of assets, but it carries with it arc usually set out in a document called the 
the disadvantage that the company is not debenture trust deed, ff the proceeds of the 
restricted as to the use it makes of the assets, secured assets are insufficient to meet the 
and the value of the security therefore depends claims of the debenture holder, he can claim 
upon the general position of the company. for the balance on the same level as the un- 

Furthermore, specific mortgages of certain secured creditors. All debentures must be 

assets may be created subsequent to the floating registered with the Registrar of Companies at 
charge, and ranking prior to it (as to the assets Bush House, Strand, London. 

LESSON 17 


Balance Sheets and 

I T is not proposed here to attempt a survey 
of company law. A very brief outline 
of the legal procedure in the formation of 
a limited company is set out in Lesson 14. 
But as Lesson 16 has been devoted to the 
examination of the balance sheet, it is appro- 
priate to review the provisions of the 1948 Act 
which arc relevant. 

The general policy guiding the drafting of the 
Act was the insistence upon the need for the 
disclosure of fuller information in the published 
accounts of limited companies, Such a reform 
was by no means premature. The following 
information must appear on the balance sheet. 

(I) A summary of the authorised and of 
the issued share capital. 

(2) A summary of liabilities and assets. 

(.3) Fixed assets must be distinguished from 
current assets ; it is illegal to group any fixed 
and current assets in one composite item. 

(4) The basis of valuation of fixed assets must 
be stated, 

(5) The following must be slated under 
separate headings : (a) preliminary expenses ; 
(b) expenses in connexion with the issue of 
shares and debentures and separate sums 
paid as commissions on shares or debentures, 
in so far as they are not written off ; (c) good- 
will, patents, and trade-marks; (d) the total 
amounts of (i) capital reserves, (ii) revenue 
re.serves, and (iii) provisions ; and amounts 
added or deducted during the year. 

(6) If any liability of the company is secured 
by a charge on any of the assets, this fact must 
be stated, although it is not necessary to disclose 
the nature of the security. 

(7) Any loans to directors must be separately 
stated in the balance sheet, including any loans 
repaid during the period of the accounts ; 
e.g., suppose on Jan. 1 the sum of £1,000 is 
due from a director to the company. On 
December 30, £950 is repaid. The balance of 
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£50 would be set out in the balance sheet as 
follows : 

/ otT/tT to Dir (’(tors 

As ai January 1 £ 1,000 

Lf.vv Repaymcnls 950 

As al Dccembci 31 £50 

It would Otherwise be possible for the 
director to borrow the £950 again on January I 
in the next period, to repay it on the following 
December 30, and thus to remain almost 
permanently in possession of £1,000 without the 
disclosure ol' the fact in the balance sheet. 

(8) The total remuneration of the directors 
must be separately slated in the profit and 
loss account, with the exception of the 
managing director's salary. 

(9) It is illegal for a company to purchase, 
either directly or indirectly, its own shares, 
except by way of loan to employees or to 
trustees for employees, in ordci to enable 
the employees or their trustees to acquire 
fully-paid shares. Any such loans must be 
separately staled in the balance sheet. 

(10) There arc certain provisions governing 
the balance sheets of holding companies 
and these are dealt with later in this Course. 

Redemption of Preference Capital 

The provisions governing the issue of 
redeemable preference shares will now be 
described. Before the 1929 Act it was illegal 
for a company to purchase its own shares or 
to redeem any of its share capital by repayment 
to shareholders. Under the 1929 Act it 
became possible for a company to issue redeem- 
able preference shares. The conditions arc : 

(1) Such shares can be redeemed only when fully 
paid. (2) They can be redeemed only (a) out of 
profits, or (b) out of the proceeds of a new issue 
of capital. 

If the shares are redeemed out of profits, 
an amount equal to the sum applied in 



Balance Sheets and 

redemption must be transferred from profit 
and loss account (or from general reserve) 
lo the credit of an account called “ capital 
redemption reserve fund.” The amount of 
this fund cannot be written back to the profit 
and loss account, nor can it be used for paying 
dividends. 

In this way a part of the company’s profits 
lakes the place of preference share capital 
which has been redeemed ; and the assets 
representing these profits take the place of I he 
assets representing the capital, in so far as they 
cannot be used for dividends. I'hus the general 
principle that the capital fund available for 
creditors may not be deliberately reduced (except 
in special circumstances) remains unaltered. 

Out of (icneral Reserve 

Tor example, a limited company has issued 
40,000 redeemable preference shares, redeem- 
able at a premium of one shilling per share. 
The directors decide lo redeem the whole issue 
out of general reserve, which stands at £70,000. 
The entries will be ; 

KedeciTUiblt* PrcfeiTnce Sliarr*'i Xccoimt 

I'o Sundry 1.1 y Balance 140, 000 

SharclioklcTS £40,000 

CiencTuI Reserve 

to C apiial Rc* n> Balance £70,000 

demption Re- 
seivc Fund 140,000 

I n Sundry Sluire 
holders 

I Premium on rc- 
denipiion) 2,000 

lo Balance ^H,000 

170.000 £70,000 

By Balance . t2R,000 

Capital Kedemprion Reserve Fund 
By General 

Reserve . £40,000 

Sundry Shareholders 

to ( ash . . . £42,000 By Redeemable 

Preference 

Sliaies Account £40,000 
By Cicncral 

Reserve 2,000 

£42,000 £42,000 

It will be noticed that the premium on the 
redemption is provided for out of the undis- 
tributed profits, and that an amount equal 
to the original balance of the redeemable 
preference shares account is capitalised in ihe 
capital redemption reserve fund. 

The law has always stressed the importance 

of ^ preserving intact the capital of limited 
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companies. Such a requirement must logically 
accompany the privilege of limited liability, for 
if creditors have no claim upon the private 
property of members it is only fair that they 
should be assured of the integrity of the capital 
that has been subscribed. 

Reduction of Capital 

In some circumstances, however, reduction 
of capital is permissible. Reduction can take 
any one of the following forms : (1) cancella- 
tion of unissued capital : (2) forfeiture of 

shares ; (3) cancellation of uncalled liability ; 
(4) return of cash to shareholders ; (5) writing 
olf capital on account of losses or permanent 
decline in asset values. 

In the first two instances there arc no formali- 
ties. A cancellation of unissued capital affects 
nobody ; forfeiture of shares is possible only 
on the default of the shareholder. In the 
remaining three instances a general meeting 
of the company must be called and the reduction 
sanctioned by a special resolution ; further- 
more, the consent of the court is required. 

In (3) and (4) the cancellation of uncalled 
liability, and a return of cash to shareholders- 
the fund available for creditors is reduced, and 
before sanctioning the reduction the court will 
order an inquiry into the liabilities of the com- 
pany, and all the creditors must either consent 
to the reduction or be paid in full before the 
reduction can take effect. 

Permanenflv Depredated Assets 

The fifth is the usual form of reduction. Tn 
this instance, as the fund available for creditors 
is not affected, the court makes no inquiry into 
the liabilities of the company. The transaction 
is purely a book-keeping one. 

If assets have permanently depreciated in 
value, or if a large debit balance exists on the 
profit and loss account, the procedure is 
simply lo credit the appropriate asset accounts 
or the debit balance on the profit and loss 
account, thus reducing or eliminating Ihem, 
and debiting share capital account. 

The gain from such a procedure may not at 
first sight be apparent, but the step is a logical 
one. Part of the original capital has, in fact, 
been lost, and it is therefore desirable to show 
the true position by bringing the accounts into 
line with the actual facts. 

If a company has passed through a bad time 
and entered upon a period of prosperity, the 
continued existence of a debit balance upon 
profit and loss, or the slow writing off of assets 
that have lost a large part of their value, gives 
a false colour to the accounts 
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LESSON 18 

Depreciation and Sinking Funds 


I r is the purpose of this Lesson to examine 
four of the more important methods by 
which depreciation is dealt with. The 
first is called the Straight Line Method, by which 
the cost of the fixed asset (less any residual 
scrap value) is charged to profit and loss 
account by equal annual instalments through- 
out the life of the asset. 

This method is certainly the most straight- 
forward, and is in many respects the best, 
for reasons which will become apparent as 
the other methods are considered. 

The second method is the Diminishing 
Balance Method, by which a fixed percentage, 
not of the original cost of the asset but of 
the balance brought forward from the pre- 
ceding year, is written ofT annually. The 
advantage of this method is its simplicity. 
Theoretically, however, it is indefensible, 
since its effect is to charge the profit and 
loss accounts of the earlier years with an unduly 
heavy proportion of the cost of the asset. 

For example, take an asset costing £100, 
and assume the rate of depreciation to be 
10 per cent. In the first year £10 is written 
off, leaving a balance of £90 ; in the second 
year £9 is written off and £81 is carried for- 
ward ; in the third year £8 2s. Od. is written off ; 
in the fourth year £7 5s. 9d.; and so on. It is 
absurd to spread the cost in such an uneven 
manner. Each year derives a similar benefit 
from the asset, and each year should bear an 
equal charge. This method is, however, some- 
times used, since the Straight Line Method 
involves a separate calculation for each machine 
or individual asset. 

The third method is the Annuity Method. 
Under this system the asset account is debited 
at the end of each financial year with interest 
on the balance brought forward at the com- 
mencement, and this interest is credited to 
profit and loss account. It must not be thought 
that this interest is received in cash or that it 
represents a transaction with any outside 
individual ; it is purely a matter of straight- 
forward book-keeping. 

Secondly, the asset account is credited with a 
fixed amount of depreciation each year, and 
profit and loss account is debited. Because 
the balance of the asset account diminishes 
from year to year, the interest which is debited 
thereto and credited to profit and loss account 
will diminish also, because this interest is 
calculated on the value of the balance at the 
commencement of the year. 

And because the depreciation charge which is 
debited to profit and loss account is fixed 


and does not diminish, it follows that the 
net debit to profit and loss account (i.e. 
the fixed debit for depreciation minus the 
diminishing credit for interest) must increase 
each year. 

The fixed amount of depreciation is so 
calculated that the asset account will be closed 
at the end of the life of the asset. Interest on 
the balance brought forward at the com- 
mencement of the last year of the asset’s life 
will bring the asset account up to a figure which 
exactly equals the fixed amount of depreciation 
to be written off. The mathematics by which 
the annual instalment of depreciation is cal- 
culated does not concern us here. 

This method is made clear by a simple 
illustration. Take the example of a two 
years' lease dating from January I, 1956, 
costing £205. (This unusually short period 
is assumed for clarity of exposition). Interest 
is to be calculated at 5 per cent, per annum. 
The accounts will be as follows : 


Lease Account 


1956 


1956 



Jan 1 


Dec. 31 



To Cash . i.205 

0 0 

By Deprecia- 



Dec. 3 1 


tion (to P. 



To Inlcrcsl 


and L.) 

£110 

5 0 

rioPamlL) 10 

5 0 

Balance . . 

105 0 0 

1215 

5 0 


£215 

5 0 

1957 


1957 



Jan. J 


Dec. .i 1 



To Balance 1105 

0 0 

By Dcpiecia 



Dec. 3 1 


lion 

11 10 

5 0 

To Inlcrcsl 5 

5 0 




£110 

5 0 


£110 

5 0 

Thus, in 1956, Protit 

and 

Loss Account is 



debited with 



£110 

5 0 

And credited with 



10 

5 0 

Nm Dlbit 



£100 0 0 

In 1957, ProTil and Loss Accounl is debited 



with . 



£110 

5 0 

And cicditcd with 



5 

5 0 

Ntr Dibit 



£105 

0 0 

At first sight it 

seems inequitable that 

the 


depreciation charge should increase with each 
successive year. The theory of the annuity 
method is this ; as depreciation is written off, 
the capital invested in the asset is gradually 
recovered. 

For instance, if a profit of £1,000, calculated 
before charging depreciation, is earned, it 
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follows that the net assets of the business have 
also been increased by £1,000, If a deprecia- 
tion charge of £200 is debited to profit and loss 
account, the net profit is reduced to £800. 
but the increase in assets (other than the fixed 
assets which have been depreciated) is still 
the sum of £1,000. 

The fixed asset has been reduced in book 
value by £200 ; the net profit is £800 ; the 
increase in other assets is £1,000. Of this 
£1,000, £800 represents the profit and £200 
represents part of the capital previously invested 
in fixed assets. 


The fourth method 

of dealing with the 

problem of depreciation is the Sink inf’ Fund 

Method. This is used 

where it is necessary to 

provide a liquid fund to replace the asset at the 

end of its working life. 



Lease 

Account 


1956 £ 

1957 

£ 

Jail 1 To Cash .. 205 

Dec 31 By Sin 

king 


Fund 

205 

Sinkini* Fund Account 


1957 £ 

1956 

£ 

Dec 31 To Lease A c- 

Dec 31 By Pioht 

and 

coiinl .. . 205 

1 OSS Account 
1957 

100 


Dec. 31 By In (crest 


(5“:,) 

5 


Dec. 31 By Profit 

and 


1 OSS At coil ni 

. 100 

£205 


£205 

investmcnl Accutinl 


1956 £ 

195R 

£ 

Dec 31 To Cash . 100 

Jan. 1 By Cash ( 

nro- 

1957 

ceeds of Sale o 

r In- 

Dec. 31 

vcslmcnt) 

.. 205 

To liilercsi . , 5 



.. (ash .. ..100 



£205 


£205 


Profit and loss account is debited each 
year with a fixed sum for depreciation, which 
IS not credited to the asset account but to a 
sinking fund account. Each year an amount 
equal to this fixed sura is invested in some gilt- 
edged security. The interest on this investment 
IS re-invested in the same security. The invest- 
ment account is therefore debited with the 


interest, and the sinking fund account is 
accordingly credited. 

The fixed sum is so calculated that at the 
end of the working life of the asset the value of 
the investment and the credit balance on sinking 
fund account arc exactly equal to the cost 
price of the asset. The asset account is trans- 
ferred to the debit of the sinking fund account, 
both accounts (because they are equal) being 
closed. Vhe investment is realized, and the 
proceeds are used to purchase a new asset. 

Taking the same simplified figures that 
were used in the example of the annuity 
method, the accounts would appear as set 
out in the adjacent column. 

The process by which sinking fund is 
credited, and the as.set account transferred 
thereto at the end of the life of the asset, is not 
in principle different from the process by which 
the asset account is directly credited with 
depreciation. The final result is the same in 
both instances. 

It mus'st be emphasised that there is no direct 
connexion between the credit to sinking fund 
and the purchase of the investment for cash. 
The pui chase of the investment could be made 
even if the ordinary direct method of deprecia- 
tion were used. The purpose of showing the 
asset at cost price and the sinking fund on 
(he liabilities side is to make it clear that the 
investment is earmarked and that it cannol b:* 
used for general purposes. 

A sinking fund may be created for the 
redemption of a liability (c.g, debentures). 
The entries are similar : (1) debit profit and 
loss account and credit sinking fund ; 
(2) credit cash and debit investment account. 
Interest is treated as before. When the 
debentures are to be repaid, the investment is 
realized, and cash is then credited and the 
debenture account debited. 

The sinking fund account in this instance 
remains in the books, and is transferred to 
general reserve. The reason for this important 
difference is that the depreciation of a fixed 
asset is a charge against profits, while the 
repayment of a liability cannot be a charge 
against profits. The credit to the sinking fund 
in the latter instance would amount to an 
appropriation of profits. 


LESSON 19 

Company Profits, Provisions, and Reserves 

I T is a ruling principle of company law that It is not always easy to determine whether 
limited companies may not use their or not a company may legally declare a dividend, 
capital for the purpose of paying dividends, because the law on the subject is very confusing, 
The capital of the company must, as far as and .some of the decided cases appear to be 
possible, be preserved intact for the protection almost contradictory. The following general 
of the creditors. principles can be laid down. 
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(1) A company may distribute current 
profits without making good past losses. 
Thus the existence of a debit balance on 
profit and loss account, representing the 
losses of past years, does not prevent a company 
from declaring a dividend, if the profit and 
loss account of the current year delinilely 
shows a surplus. 

It has been held that if a part of the capital 
has in the past been sunk and lost, then it can 
be no more used in paying dividends than in 
paying debts. Therefore a dividend declared 
on the basis of current profits is not paid out of 
capital, although it is true that the past losses 
have not been made good. But the omission to 
replace capital that has been sunk and lost 
IS a very difterent thing from using capital 
to repay dividends. 

(2) Before arriving at such current profit 
It is necessary to provide for depreciation of 
current assets, held with a view to conversion 
into cash, and also for depreciation of fixed 
assets which require replacement. The last 
clause is very important. Its effect is that it is 
not legally necessary to piovidc for depreciation 
of fixed assets that do not require replacement. 

(3) It should be noted that it is possible 
for profits to be of a capital nature, l-or 
example, if a freehold building is sold at a 
price above its original cost, such an exceptional 
profit must be distinguished from a normal 
profit on trading. Capital profits are available 
for dividend, but only when they have been 
realized in cash, and provided that any capital 
losses are fairly offset, and that the results of 
the year as a whole arc taken into account. 

(4) Whatever the circumstances, a dividend 
can never be paid if it leaves a company unable 
to pay its debts. 

Provisions and Reserves Defined 

The Companies Act, 1948, draws a clear 
distinction between provisions and reserves. 
The expression provisions means any amount 
written off or retained in order to provide for 
depreciation, renewals, or a diminution in the 
value of assets, or retained in order to provide 
for a known liability the exact amount of which 
IS not certain (e.g., as.ses.sed income tax, claim 
for compensation, etc.). 

The term reserve must not be applied to such 
a provision bul only to any part of it which 
is thought by the directors to be in excess. Re- 
serves are therefore profits retained or reserved 
for specific or general purposes other than to 
make good actual or possible liabilities and 
losses (e.g., future income tax, or a fall in the 
value of stocks.) 

Capital reserves are those resulting from 
capital transactions, such as the issue of shares 
at a premium or the redemption of redeemable 
preference shares, and must not include any 


amount that is regarded as free for distribution 
through the profit and loss account. 

All other reserves are revenue reserves. 
They constitute the fund of retained profit. 
Capital reserves, revenue reserves, and pro- 
visions must be stated separately. 

Specific Provisions 

A provision may be created to provide for 
expenses accruing, or for the depreciation 
of an asset. Examples arc provisions for out- 
standing expenses and provision for bad anJ 
doubtful debts. In some instances the de- 
preciation of fixed assets is dealt with by 
crediting a “ Provision for Depreciation ” 
account, instead of crediting the asset account 
directly ; the asset account is closed off to the 
provision account at the end of the working 
life of the asset. This procedure is similai 
to the method by which a sinking fund is 
created, bul in this instance no corresponding 
investment is made. 

Provisions of this type are all for revenue 
expenditure, and are called specific provisions, 
riiey will appear in the balance sheet as 
liabilities or on the asset side as deductions from 
assets ; a provision for bad and doubllul 
debts is a deduction from sundry debtors : 
a depreciation provision should be deducted 
from the appropriate fixed asset. 

Classes of Reserves 

It will be observed that the effect of the 
creation of specific provisions is to reduce 
the value of the net assets ; this is quite correct, 
since revenue expenses must necessarily be 
accompanied by a decrease of assets or an 
increase of liabilities. 

Reserves are appropriations of profits. 
General reserves arc simply undistributed 
profits. Reserves for redemption of liabilities, 
though apparently of a difterent nature, arc 
nevertheless similar. When a liability is repaid, 
cash is credited, and the liability account is 
debited. Such a transaction involves neither 
profit nor loss. 

If a reserve is created (by transfer from the 
appropriation account) in connexion with the 
repayment of a liability, the purpose of this 
transfer is to indicate that part of the assets 
representing the profits may^ not be used for 
dividend purposes, but must be set aside in 
order to provide a fund for redeeming the 
liability. 

In the same way, a general reserve is created 
in order to make it clear that it is proposed 
to increase the working capital of the business 
by retaining part of the increase in assets 
produced by the profits. 

A secret reserve exists when assets are 
understated or liabilities are overstated in the 
balance sheet. If net assets are shown in the 
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balance slieet at less than their true value, the 
balance of undistributed profits must also be 
shown at less than its true figure. 

The following are examples of methods 
by which secret reserves can be created. 

1. Excessive depreciation of fixed assets. 

2. Undervaluation of stock. 3. Excessive pro- 
vision for bad debts. 4. Reserves for remote 
contingencies. 5. Writing down goodwill, 
6. Retaining fixed assets such as land and 
building at the original cost during a period of 
rising prices. 

Purpose of Secret Reserves 

The principal object in creating secret re- 
serves is to enable the directors of a company to 
tone down fluctuations in profit by decreasing 
the amount of the reserves in bad times, and 
increasing them in good times. The creation 
of a reserve has the clTecl of diminishing the 
apparent profit ; if asset values are increased, 
the apparent profit is also increased. T hus the 
manipulation of asset values makes it possible 
to show an apparent profit that is greater oi 
less than the profit actually earned. 

It is undeniably true that the moditicatioii 
of fluctuations in earnings is an important 
factor in the maintenance of confidence 
Many a business has averted a panic in 
an exceptionally bad year by drawing on its 
secret reserves. The most efficiently managed 
concern can at times suffei reverses, but its 
reputation might sutler severely if the fact were 
known. 

The utilisation of seciet reserves is unques- 
tionably a very useful means of averting a loss 
of confidence that might have consequences 
entirely out of proportion to the extent of the 


losses actually incurred It should be noted 
that in no instance does the balance sheet 
overstate the true position. The real value of 
the assets is understated to a greater extent at 
some times than at others. 

But there is always the danger that secret 
reserves may be used for improper purposes. 
It is the duty of the auditors to see that this is 
not done. 

Whatever may be the justification for the 
proper use of secret reserves, the fact remains 
that when they exist, the balance sheet does 
not disclose fully the actual position of the 
company. It has been laid down that “ the 
purpose of the balance sheet is primarily to 
show that the financial position of the company 
IS at least as ^ootl as there stated, and not to 
show that it is not, or may not be, better.” 

The auditor always has the power to report 
the existence of secret reserves, and he must 
be satisfied that their existence is for the benefit 
of the company as a whole. 

The power of boards of directors to create 
and manipulate secret reserves has been some- 
what lessened by the detailed requirements 
relating to accounts, set out in the eighth 
schedule of the Companies Act, 1948, and those 
concerning the form of auditor’s certificate, 
111 the ninth schedule. 

Eoi example, depreciation of assets has now 
to be shown separately, and the corresponding 
figures of the previous balance sheet must be 
staled for comparison. It still remains true 
that although auditors have to certify that the 
balance sheet and profit and loss account give 
“a true and fair view,” balance sheets seldom 
tell the whole truth, and have to be interpreted 
both wi.scly and carefully. 


LESSON 20 

Amalgamations and Holding Companies 


O Nt of the most distinctive features in 
recent years has been the marked 
growth in the size of the business unit. 
The process of integration lakes many forms, 
but the most typical are ; amalgamations of 
two or more companies ; absorption of small 
by large undertakings ; and the creation of 
“ holding companies,” which own either the 
whole or the greater .part of the shares of 
other companies, called subsidiaries. 

Accountancy of Absorptions 

The accounting aspect of a case of absorption 
will be first considered. The accountancy 
of amalgamations is almost identical with that 
of absorptions, since in the former case a new 
company is usually formed to take over the 
assets and liabilities of the amalgamating 


companies. The entries in the books of the 
companies that are taken over are analogous 
to the entries for a dissolution of partnership, 
because the old companies are wound up. 

As an illustration of the accounting necessary 
in such circumstances, suppose that X Ltd. 
agrees to absorb the undertaking of Y Ltd. 
The condensed balance sheets of the two 
companies are : 

X IJmilcd 

£ £ 
Ordinary Share Sundry Assets . 370,000 

Capital 200,000 Cash at Bank . . 80,000 

5% Debentures 50,000 

Sundry Creditors 160,000 
Profit and Loss 

Account 40,000 

£450.000 £450.000 
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Y Limited 


£ 


Ordinary Share 


Sundry Assets . 

140,000 

Capital 

100,000 

Proht and Loss 


Preference 

Account 

50,000 

Share Capital 

25.000 

Goodwill ' .. 

10,000 

5% Debentures 
Overdraft at 

40,000 



Bankers 
Sundry Credi- 

^000 



tors . . 

30,000 




£200,000 


£200,000 


The directors of X Lid. agree lo pay olf 
ihc debenture holders of Y, and to pay a 
further £95,000 for the assets, to be discharged 
as to £30,000 in cash, and as to the balance by 
the issue of 65,000 fully paid ordinary shares of 
£l each in X Ltd. The creditors are to be paid 
out of the proceeds of the sale of the under- 
taking, and, with the exception of the bank, 
agree to accept 16s. 8d. in the £ in settlement. 

The preference shareholders agree lo accept 
3 shares in X for every 5 shares in Y, and the 
ordinary shareholders agree to accept 1 share in 
X for every 2 shares in Y. 

The market value of the shares of X is 
assumed lo be equal to their nominal value. 
The entries in the books of Y will be as follows : 


Preference Share Capital Account 
To— £ By— £ 

Preference Balance . . 25,000 

Shareholders 25,000 


Ordinary Share Capital Account 
To— £ By— £ 

Ordinary Balance .. 100,000 

Shareholders 100,000 

Preference Shareholders 

To— £ By— £ 

Realization Preference 

Accounl 10,000 Share Capital 

Shares in X Ltd. 15,000 Account 25,000 

£25,000 £25 000 


To— 

Reali/aiion 
Account 
Shares in X 


Ordinary Shareholders 

£ By— £ 

Ordinary 

50.000 Share Capital 

50.000 Account 100,000 

£ 100,000 £ 100,000 


Shares in X 

To- L By— £ 

X Ltd. . . 65,000 Preference 

Shareholders 15,000 

Ordinary 

Shareholders 50,000 

£65,000 £65,000 


Realization Accounl 


lo - 

£ 

By- 

£ 

Sundry As.sels 

140,000 

5'’m, Debcntuics 

40,0(K) 

Goodwill 

10,000 

X Ltd. 

95,000 

Profit and Loss 

Discount on 


Accounl 

50,000 

Cl editors 
Sundry Share- 

5,000 



holders : 
Prefcience . . 

10,000 

- 


Ordinary 

50,000 


£200,000 


£200,000 


X Limited 


To- 

Realizalion 

Account 

£ 

95,000 

By- 
Cash 
Shares in 
par . . 

X ai 

£ 

30.000 

65.000 


£95,000 



£95,000 

5 per cent. Debentures Accounl 


To— 

Realization Ac- 
counl (taken 
over by X 
Ltd.) 

£ 

40.000 

By- 

Balance 


£ 

40,000 

Sundry Creditors [int/uding Bank 

Overdraft 

To— 

Realization 
Account (dis- 
count) 

Cash . . 

£ 

5,000 

30,000 

Bv— 

Balance 

•• 

£ 

35,000 


£35,000 



£35,000 


All assets (including debit balance on profit 
and loss account) are transferred to the 
realization account, which is credited with 
the proceeds (in toial, £135,000) since the 
assumption by X Ltd. of the debentures is 
equivalent to a cash payment to Y, because 
Y Ltd. would have been bound to discharge 
this liability. 

The realization accounl is also credited 
with the discount on creditors, leaving a 
balance of £60,000 to be written off. In a 
partnership, this amount would be debited to 
partners’ capital accounts ; in the case of a 
limited company, the share capital accounts 
must, first, be transferred in total to the share- 
holders’ accounts, and the loss is then debited 
to these accounts. 

The proceeds (shares in X Ltd.) are dis- 
tributed to the shareholders, and this is recorded 
by crediting the shares in X account and debiting 
the shareholders’ accounts. ^ 

The entries in the books of X Ltd. are 
simple. The assets acquired from Y Ltd. 
are debited to the appropriate accounts at 
purchase price, i.e. £J35,0()0. Thus goodwill 
disappears, and the assets which formerly 
stood in the books of Y at £140,0(X) will be 
reduced to £135,000. This double entry will 
be completed by credits to cash £70,000 
(including discharge of debentures) and to 
share capital £65,000. 

The balance sheet of X Ltd., after these 
transactions, will appear as follows: 
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X Limiled 

£ I 


Share Capital 

5% Debentures 
Sundry Credi- 
tors . . 

Profit and Loss 
Accouni 

265.000 

50.000 

160.000 

40.000 

Sundry Assets 
Cash at Bank . . 

505,000 

10,000 


£515,000 


£515,000 


The term holding company is often used 
to denote a company which has been formed 
merely to hold the shares of other companies 
and to control their activities. But the Com- 
panies Act, 1948, is much more specilic ; 

“ A company shall be deemed to be another’s 
holding company if, but only if, that other is 
its ‘ subsidiary * ; and a company is a sub- 
sidiary of another if that other is a member of 
it (i.e., holds its shares) and controls the 
composition of its board of directors, or holds 
more than half in nominal value of its equity 
capital, or the first company is a subsidiary 
of any company which is that other’s sub- 
sidiary.” 

A company which controls any other com- 
pany is therefore to that extent a holding 
company. 

The purpose of the complicated provisions 
in the Companies Act about the accounts of 
holding companies is to make it impossible 
for the directors of a holding company to 
conceal the general nature of the relationship 
between it and the subsidiaries. 

Thus the value of the shares owned m sub- 
sidiaries and the amounts owing by the 
subsidiaries to the holding company or to other 
subsidiaries, and the indebtedness of the 
holding company to subsidiaries, all have to be 
shown on the balance sheet or explained in 
notes. Aggregate net profits must be stated. 

The intention is that the holding company 
shall submit consolidated accounts, expressing 
the combined clfcct of its own balance sheet 
and profit and loss account and those of all 
the subsidiaries. If that is not done, the reason 
has to be explained ; and if the financial year 
of a subsidiary does not correspond with that 
of the holding company, the difference has to be 
stated and justified. Further, significant points 
in the reports of the auditors of the subsidiary 


Holding Companies 

companies have to be repeated as notes in the 
consolidated accounts. 

Accountants had anticipated some of the 
requirements of the Companies Act, 1948, by 
evolving consolidated balance sheets. The 
principle is simply to substitute for the item in 
the balance sheet of the holding company 
” Shares in Subsidiaries,” the assets and 
liabilities repre.senting these shares. The follow- 
ing is a simple illustration of a consolidated 
balance sheet. 



Holding Company 



£ 


£ 

Share Capital 

200,000 

Cash . . 

5.000 

General 


Slock . 

1 10,000 

Resei ve 

40,000 

Debtors 

135,000 

Sundry 


F*i.\cd Assets . . 

1 50,000 

Creditors 

250,000 

Shares in Sub- 


Profit and Loss 


sidiui v(at cost) 

] 00,000 

Accouni 

10.000 




1500.01)0 


i.SOO.OOO 


.Subsidiar<i Compiinv 



£ 


£ 

Share Capital 

100,000 

Cash . . 

2.000 

Debentures 

50,000 

Slock . . 

48,000 

Sundry Crcdi- 


Debtors 

110,000 

tors . . 

1 50,000 

Fixed Assets 

140,000 


£300,000 


£300,000 

Consolidated 

Balance Sheet 



£ 


£ 

Share Capital 

200,000 

C'ash . . 

7,000 

Debentures 

50.000 

Stock . . 

158.000 

General 


Debtors 

245,000 

Reserve 

40,000 

Fixed Assets . . 

290,000 

Sundry Credi- 




tors 

400,000 



Profit and Loss 




Account 

10,000 




£700,000 


£700,000 

It will be 

observed 

that the share 

capital 


of the subsidiary cancels out with shares in 
subsidiary on the assets side of the holding 
company’s balance sheet. 

This is the consolidated balance shed 
in its simplest form. If the cost price of the 
shares of the subsidiary is not equal to their 
nominal value, or if the holding company 
docs not own all the shares, the construction 
of a consolidated balance sheet becomes a 
much more complicated matter. 


LESSON 21 

Accounting Aspect of Income Tax 

I NCOME Tax is a difficult and complex subject. For convenience of administration, the income 
and in this Course it will be considered or profit arising in any year is deemed, for 
only in relation to business profits. It is income tax purposes, to be the income of the 
not proposed to attempt any survey of the whole following year. It would be impossible to levy 
field, but an examination of the main principles tax during any year upon the profits of that 
upon which profits are taxed will be instructive, year, because the amount of the profit is not 
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known until the year is ended. Assessments 
are therefore based upon the preceding 
year’s profits. 

The fiscal year runs from April 6 to April 5. 
Because it rarely happens that business accounts 
are made up to the same date, it becomes 
necessary to base the assessment, in practice, 
upon the profits arising during the accountancy 
period ending within the preceding year. 
Thus, the profits for the accountancy year 
ending on December 31, 1956, become the 
basis of assessment for the fiscal year April 
1957 to April 1958. 

The tax is paid, by individuals and partners, 
in two instalments, on January I, in the year of 
assessment, and on July J, in the following 
fiscal year (i.e. six months later). Thus the 
actual profit for the calendar year 1956 becomes 
the statutory profit for 1957-58, and the tax 
on this profit is paid on January 1 and July 1, 
1958. Limited companies arc required to pay 
the whole of the lax on January I of the year of 
assessment. 

Accruing Due by Instalments 

For accounting purposes, income lax is 
regarded as accruing due by equal instalments 
during the fiscal year to which it relates For 
example, the profit for the year to December 31, 

1956, is the statutory income for the year 1957 
58, and income tax on this statutory income is 
deemed to accrue during the period April 1957 
to April 1958. 

Thus, when the accounts for the year ending 
Decemixir 31, 1957, are made up, approxi- 
mately three-quarters of the income tax 

liability for the year 1957 58 is deemed to have 
accrued due, although payment does not fall 
to be made until January and July, 1958. 
rhree-quarters of the tax payable for 1957-58 
is reserved on December 31, 1957, and appears 
in the balance sheet for that date as a liability. 

For the purpo.ses of illustration we assume 
that the profits of a company are as follows : 

Year lo December 31, 1955 .. . 14,000 

1950 .. .. £0,400 

Assessment for 1956 57 is £4,000 

„ 1957-58 IS . £0,400 

Tax Payable for 1956 57 (at 10s. in £) £2,000 
1957-58 £3,200 

In accounts for the year to December 

31, 1956, it is necessary to reserve three-quarters 
of the tax for 1956 -57, that is, £1,500. This 
sum is debited to income tax account, and 
brought down as a credit balance, and appears 
in the balance sheet as a liability. During 
1957 the whole of the £2,000 is paid, and debited 
to income tax account. On December 31, 

1957, three-quarters of the liability for 1957-58, 
£2,400, must be reserved. 

If we assume that the general meeting of 
the company was held on March 31, 1957, 


and a dividend of £4,000 was declared, out 
of the profit of £6,400 earned during 1956, 
income tax account will be credited on that 
date with £2,000, leaving only £900 to be 
charged to the appropriation account at 
December 31, 1957. 

It will be seen that the amount written ofi' 
to appropriation account is equal to one- 
quarter of the 1956 57 liability (£500) plus 
three-quarters of the 1957 58 liability (£2,400) 
minus tax deducted from a dividend declared 
and paid during 1957. 

With regard to the foregoing method of 
reserving for income lax liability in the 
accounts, it is becoming more customary 
to provide for the estimated liability to income 
tax on the profits of the period as shown by 
the accounts. 

Relief Claimed for Losses 

It is only fair that losses should be oflset 
against prolils in computing income tax 
liability. There are three important clauses 
under which relief can be claimed for losses. 

1. Rule 13, Cases 1 and 2, Schedule D 
(Income Tax Act, 1918) by which a person 
who carries on, or is a partner in, more than 
one trade may olTset a statutory loss in one 
trade against a statutory profit for the same 
year in the other trade, 

2. Section 34 (Income Tax Act, 1918), by 
which a person may offset an actual loss in 
any one year against any statutory income 
for that year. Thus if a business showed a 
profit of £500 for the accounting year to 
December 31, 1955, this would be the statutory 
profit for 1 956 57. If the accounts to December 
31, 1956, showed a loss of £400, this loss could 
be olTset against the statutory income of £500, 
and tax on £100 only would be payable for 
the period 1956 57. 

3. Section 33, Finance Act, 1926, by which 
business losses, lor which relief has not been 
claimed under cither of the preceding clauses, 
may be olTsct against the profits of subsequent 
years. Losses cannot, however, be carried 
forward for more than six years ; thus if a 
statutory loss for the year 1951 -52 were greater 
than the total of the statutory profits for the 
years 1952-53 lo 1957-58, the excess could not 
be set off against any profit for 1958-59, and 
such a profit would be liable to tax in full. 

Annual Interest and Other Charges 

In Lesson 15 the procedure by which income 
tax is deducted from dividends was explained. 
The same method is applied to annual interest 
and other charges, such as ground rent. Any 
person making such a payment deducts income 
tax from the gross amount due. 

Thus if the ground rent on a leasehold 
house is £8, and income tax is 10s. in the £, 
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the landlord receives only £4 in cash. His 
position is for tax purposes the same as 
the shareholder who receives a dividend less 
tax, in that he is not called upon to pay any 
further tax on that income. The person making 
the payment must, of course, account to the 
revenue authorities for the full amount of the 
tax he has deducted. 

Net Profit and Statutory Profit 

The position is complicated by the fact that 
annual interest and charges arc allowed as 
deductions from gross income in I he calcula- 
tion of taxable income. Thus if the net profit 
of a company, before charging debenture 
interest, is £1,000, and the interest is £100 gross, 
the income of the company is £900. 

The company must also hand over to the 
revenue authorities the £50 tax deducted from 
the gloss amount of the debenture interest, 
since the debenture holders received only £50 
in cash. In order to avoid making two assess- 
ments, the £50 is collected not by a separate 
assessment but by “ adding back ” the £100 
to the £900 net profit of the company, thus 
making the statutory profit of the company 
the sum of £1 ,000. 

The letter of the law is to the elTect that 
charges from which tax has been tlcductcd are 
not allowable as deductions from profits 

Assuming the foregoing figures, the statutory 
profit of the company is £1,000, upon which 
£500 income tax is paid. In reality, the profit 
of the company is £900, lax upon which is 
£450 ; in addition, the company hands over 
the £50 deducted in paying interest. 

Income Tax Account 
1957 
Jan. 1 

I3y Provision £1,500 

(t of 1942 43 
lidbilily) 

Mar 31 

Hv Dividend . . 2,000 
Dec. 3 1 

By Profit and 
T.oss Account 
( Approptiation 
Section) 900 

£4,400 £4,400 


1958 
Jan. 1 

By Balance £2,400 

The procedure works well enough when 
the profits are sufficient to cover the charges. 
Supposing, however, the profit and loss 
account of the company to be as follows: 

Profit and Loss Account 
To— By ^ 

Debenture Balance . . £20 

Interest .. £100 Net Loss 80 

£100 £100 


Under the normal method of assessment the 


Statutory profit is : 


Net Lo.ss per AccounK 

£80 

Less Debenture Interest 

too 

Adjusted Profit 

£20 


If the company paid lax only on £20, it 
would not be handing over to the revenue the 
full amount of the tax deducted from the 
debenture interest. In order that the lax on 
the £100 maybe recovered. Rule 21 of the General 
Rules (Income Tax Act, 191S) makes provision 
for additional assessments m such cases. 

In this example there would be a Rule 21 
a.ssessment on £S0. The company would pay 
tax on £20 (viz. £10) under Schedule D, and on 
£S0 (viz. £40) under Rule 21. Any assessment 
made under Rule 21 may be carried forward 
in the same way as losses under Section 33 
(Finance Act, 1926). This is equitable, because 
the true loss of the company is £S0. 

The profit shown by the profit and loss 
account is not necessarily the statutory profit 
for income tax purposes. Interest and charges 
from which tax has been deducted are not 
allowable as deductions from profits, but if 
debited in the profit and loss account, they 
must be added back. 

Deductions Nol Allowed 

Profit IS ascertained for income tax pur- 
poses according to certain well defined rules, 
by w'hich some specific expenses are not 
allowed as deductions from profits, while other 
deductions and allowances may be claimed, 
whether they are debited on the accounts of 
the business or not. Some of the more 
important “ deductions not allowed ” arc as 
follows : 

(1) Provisions for bad and doubtful debts 
(but specific accounts written off arc allowed). 
(2) Royalties. (3) Premiums paid for leases. 
(4) Company preliminary expenses. (5) Dis- 
counts on issue of shares or debentures. (6) 
Underwriting commission. (7) Certain type of 
legal charges. (8) Any losses not connected 
with or arising out of the trade, such as the 
loss on a sale of investments. (9) Income tax. 
(10) Depreciation. 

In lieu of depreciation, a wear and tear 
allowance is granted on plant and machinery 
according to an official .schedule of rates. A 
wear and tear allowance is also granted on 
industrial buildings such as factories and ware- 
houses, but not on retail shops. An investment 
allowance of one-fifth of expenditure on new 
plant and machinery and of one-tenth on 
industrial buildings may be granted. 

When old plant and machinery is sold, a 
balancing charge can be levied if the amount 
realized is greater than the written-down value ; 
if it is less, a balancing allowance can be 


1957 
Jtin. I 

To C.ish . . £2,000 
Dec. 3 i 

To Provision . . 2,400 
(i| of 1943 44 
iiabilily) 
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claimed. A similar obsolescence relief can employer an unpaid agent or the tax collector, 
be claimed when obsolete machinery is scrapped and it entails the keeping of additional records, 
and replaced by new plant. though no new accounting methods are in- 

Limited companies and other corporate volved. Each employee is given a code number 
bodies have to pay an additional tax called a by the tax office ; according to this code 
profits tax. This is a permanent extension of number tax has to be deducted by the employer 
the National Defence Contribution, first im- and periodically paid to the local tax office, 
posed in 1937. Profits lax is charged at a Tax deduction cards, showing cumulative 
fixed rale on the profits ofeach accounting year, remuneration and tax deductions, have to be 
adjusted as for income tax purposes with certain maintained and returned to the tax office 
rnodifications ; and if some of the profit is not Ihg end of the year. A certificate showing 
distributed to the shareholders as dividend, a the total remuneration and the total tax 
slight non-distributjon relief is granted. The deducted is then issued. The aggregate of the 
ordinary rate of profits tax is 22A per cent, tax deducted week by week should be debited to 
On non-distnbulcd profits it is 20 per cent. the wages or salaries account and credited to 

Since 1944 employers have been responsible the P.A.Y.E. (Pay As You Earn) lax account, 
for deducting income tax from the payments of This m turn should be debited and the cash 
wages and salaries. This virtually makes each book credited when the payments are made. 

LESSON 22 

Punched Card Accounting 

P UNCHED card accounting is a method of a card being punched for each entry on each 
recording in which holes punched in customs specification of goods which arc im- 
cards replace figures and sometimes ported or expoited. 
words. Sorting machines can then sort the 

cards with extreme rapidity (up to 40,000 cards Substitute for Book-keeping 

an hour) according to the holes punched in Punched card accounting is now extensively 

them. Tabulating machines can then piini in used in commerce and industry as a substitute 
column form the information punched into the for ordinary book-keeping. It may be suitable 
cards, and simultaneously add and subtract the where there is a great volume of the same kind 
various quantities to give totals and sub-totals of detail (e.g. items sold to customers, items of 
required in accounting statements. stores purchased and issued to a factory, items 

Other machines can cross-mulliply the of stock sent to branches, items of wages or 
numbers represented by holes in two sections salary to be calculated and paid), especially 
of a card (o provide a product. The latest when each item has to be recorded or included 
machines of the electronic computer type can m three or four different types of tabulation, 
perform an astonishing variety of additions, Por example, an item in an invoice may also 
.subtractions, multiplications, and divisions at have to be recorded in a slock account, a 

extraordinary speed. geographical classification of sales, and a com- 

. r o • • modity classification of sales. The great 

Preparation for Statistics advantage of punched cards lies in the fact that 

Punched card machines were first used on a the machines can re-sort the cards so rapidly 
large scale in Britain to prepare the various and then quickly print a line of detail and 
analyses required for the. tables of the 1911 simultaneously include it in various additions 
population census reports. A card was or subtractions, 
punched for each entry on each census schedule 
form. These cards were then successively Division of Cards 

sorted and automatically totalled to provide The cards used are specially made by the 
the great variety of classifications necessary, companies manufacturing the machines, and 
Since then the machines have been very much they are of various sizes, ranging from 21- 
elaborated, particularly in regard to the printing column to 80-column, In each column there 
and the recording of words as well as figures, arc printed the figures 0 to 9. Holes can be 

To-day they arc the normal means of dealing punched by a punching machine in any of 

with the mass of detail of a census or other these positions, so there are ten ordinary punch- 
large-scale statistical inquiry. ing positions in each column. 

For example, they are used by the statistical in addition, it is possible to “ over-punch ” 

department of the Customs and Excise to in three additional positions for 10, 11, and 12. 

prepare the monthly statistics of imports and From left to right the card is divided into 

exports, the so-called “ Board of Trade Returns,” sections called “ fields,” each field containing an 
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appropriate number of columns to deal with a 
type of information ; thus a date field will 
normally require two columns for the day, 
because there may be 31 days in the month, 
and one column for the month, since months 
can be indicated by the numbers 1 to 12. 

Numerical Coding 

If a firm has between 1,000 and 10,000 
customers, each of whom can be given a dis- 
tinctive number, four columns would be 
needed in the customers' number field. A 
£ s. d. field to accommodate up to £10,000 will 
require four columns for the £s, two columns for 
the shillings, and one column for the pence - 
seven columns in all. 1 he cards have to be 
designed by the machine companies to suit 
the special needs of the user. 

Before the cards can be designed, numerical 
codes have to be devised to icprescnt the 
various kinds of detail ; c.g. customers' 
accounts, the different kinds of commodities 
sold, etc. Numerical coding is the basis of 
punched card accounting. Representatives of 
the punched card accounting machine com- 
panies undertake the preliminary organi/ation 
of the detail and instal the system. Its sub- 
sequent operation requires a full understanding 
of the ways in which it contributes in the 
detailed work of double-entry book-keeping. 

Basic Operations 

The basic operations in punched card account- 
ing, once the system has been installed, arc 
briefly as follows : 

1. The numerical coding of all the Hems 
that are to be “ put on punched cards " if they 
arc not already numbers on the documents. 

2. The grouping of the coded documents 
into batches ready for punching. 

3. The rapid totalling of each batch by means 
of an adding machine to provide a control total. 

4. The punching of cards for each batch of 
documents. This operation is done by a 
punch operator with a machine that somewhat 
resembles a typewriter. A skilled operator is 
able to punch about 10,000 holes an hour. 

5. Verifying the punched cards, that is, 
making certain that the holes have been punched 
in the right places. This operation is done on 
another machine, usually by a different operator. 
The punched card is the basis of all the subse- 
quent work, and it is necessary to ensure as 
far as possible that it is completely accurate. 

6. The punched and verified cards can then 
be put into a balancing machine, which with 
extreme rapidity adds the amounts punched 
into them to ensure that the total is the same as 
the control total {see 3). 

7. Cards can then be suitably stacked until 
they are required for further operations.^ The 
first of these is usually sorting. 
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8. The sorting machine sorts on one column 
at a time with amazing speed, and can thus 
quickly (and accurately) arrange piles of cards 
in any desired order. 

9. When they have been appropriately 
sorted, the cards can be put into a tabulating 
machine, which will print, one line for each 
card, as much as may be desired of the informa- 
tion punched into the cards, and provide sub- 
totals and totals and grand totals where 
these arc necessary. 

Reclassifications 

In this way there can be produced such 
documents as invoices, statements of accounts, 
departmental trading accounts, stock lists, 
pay rolls, expen.ses accounts, etc. For full 
advantage, each punched card should be used 
for at least three difl'erent purposes : hence 
punched card accounting is most suitable for 
statistical work involving a number of re- 
classifications of the same detail. 

Besides the basic operations of punching, 
verifying, sorting, and tabulating, there are 
numerous subsidiary activities, as follows: 

Priming and Interpreting 

Alpha piwchin}^\ This method repre.senis 
the letters of the alphabet by two holes in 
various positions in one column ; the tabulat- 
ing machine, “sensing” these two holes, prints 
the corresponding letters so that tabulations 
containing words can be produced. 

Interpreting. Experienced punched card 
operators can read with ease the information 
punched on the cards. But there are machines 
that print on the card itself the words or figures 
indicated by the holes punched into it, so that 
anybody can understand it. Some firms issue 
interpreted punched cards to employees as 
wages dockets, and sometimes even as cheques 
to pay into the bank 

Rapid Development 

Cross-adding punch. This is a machine which 
automatically multiplies the figures punched 
into two fields of a card and punches the 
product into another field. 

Summary punch. This machine is coupled 
to a tabulator in order to produce a fresh 
punched card for each total printed on the 
tabulator. 

Gang-punch or Reproducer. This machine 
can produce rapidly any required number of 
cards punched identically with a pattern card 
placed into it. It may be required to punch 
10,000 cards with the same date. 

The art of punched card accounting is 
developing so rapidly that there is hardly any 
quantitative aspect of business or manufacture 
in which punched cards are not being used. 
The development of the electronic computer 
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has further extended their application, both for 
accounting and for planning and production 
control, and many undertakings now rely 
primarily on punched cards for most of the 
detailed work incidental to financial and 
manufacturing control. 

But it cannot be too strongly emphasised 
that punched card accounting is not a substitute 
for double-entry book-keeping ; it is merely a 
way of carrying it out on a large scale. Only 
those who can see clearly the double-entry 
framework behind the punched card operations 
and the stacks of cards can rely confidently on 


this mechanical substitute for the ordinary 
ledgers and books of first entry. 
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LESSON I 

The Definition and Purpose of Psychology 


I T is usual to open a course of teaching in a 
particular science with a brief definition of 
its subject-matter. With psychology, this 
task of preliminary definition is unusually 
difficult. It is easy enough to specify some of the 
topics with which psychology is concerned, and 
most text-books of psychology agree in their 
main chapter headings. There will be chapters 
on memory, em otion, learning, thinking, habit 
formation, instinct and intelligence, perceiving, 
imagining, and so on, and we all understand 
quite well what is meant by these words. 
Difficulty arises as soon as one tries to sum- 
marise these topics under one comprehensive 
heading. 

If psychology is thought of as the study of 
consciousness or of mind, can one be as sure of 
the meanitig of these words as of words like 
star and chemical compound ? C ould the 
student say in half a dozen lines just what he 
understands by mind ? But some sort of pre- 
liminary definition is essential, so let us examine 
some of the available alternatives. 

In doing so, it will be necessary to touch upon 
questions which will be more fully dealt with at 
a later stage. If, as u consequence, the student 
feels a little confused, he is advised to re-read 
this preliminary discussion after finishing the 
Course. The discussion will serve to bring out 
certain special features of psychology which 
make it at once more interesting and more 
difficult than some other sciences. 

We aTI know what it is to be conscious. 
When in a dreamless sleep or in a faint, we 
cease, it is said, to be conscious. Our conscious 
life is the life in which we are aware of objects 
and persons around us and of our own thoughts 
and feelings and desires. But what is conscious- 
ness ? It is not a stuff or thing, but seems to be a 
special quality which attaches to those “ inner,” 
mental activities of ours which are called 
perceiving, thinking, feeling, and so on. 

The New Psychology 

When psychologists of an older generation 
spoke of psychology as the study of conscious- 
ness, the expression meant, in practice, merely 
that psychologists studied these activities of 
human beings. 

Suppose that there is somebody who has done 
you an injury in the past. Whenever you see 
this person or think of him, you will probably 
experience a feeling of dislike and animosity ; 
at other times you forget all about him. But 
even when you are completely forgetful of him, 
it would still be true to say that you dislike him. 
Your dislike for him is a characteristic of yours. 


due to past experience, which determines from 
lime to time the quality of your feelings without 
being itself something of which you are conscious 
all the time. Yet it is a mental characteristic of 
yours, and not a bodily characteristic like brown 
eyes or dark hair. 

There are many factors of this kind which 
must be taken into account before one can fully 
understand the conscious activities of human 
beings, and owing to the existence of these 
factors most psychologists have ceased to define 
their science as the study of consciousness. An 
adequate definition of psychology must cover 
not merely the facts of consciousness but also 
the conditions which determine these facts. 

Another objection to defining psychology 
as the study of consciousness is the fact that we 
can study consciousness directly only in our- 
selves. Our knowledge that other people have 
conscious experiences like our own is an infer- 
ence from their behaviour. On reflection, this 
will be seen to be true even when they describe 
their emotions or thoughts to us in words ; 
for language, or the making of a special .senes 
of noises with the mouth, is simply a form of 
behaviour peculiar to human beings. 

What is Meant by Behaviour 

Many modern psychologists define theii 
science as the study of behaviour ; and there is 
much to be said for this definition, if only 
because it makes the observation of other people 
and of small children and animals a legitimate 
part of psychological method. The psychologist 
who insists that psychology is concerned only 
with the direct study of consciousness is really 
confining himself to the study of his own 
conscious processes, and it is difficult to see how 
he can hope by this means to reach conclusions 
which will be true of others as well as of himself. 

It is important to understand what is meant 
by behaviour. We naturally tend to divide the 
things which constitute our world into two 
classes, living and non-living, and we confine 
our use of the word behavioyr to the former 
class. Non-living things change only in so far 
as other things act upon them, but living things 
seem usually, in the words of Professor 
McDougall (1871- 1938), “ to pursue actively or 
with effort their own welfare or their own ends 
or purposes.” 

Examples of this are the nest-building of 
birds, the salmon swimming up-stream and leap- 
ing over rocks to deposit her spawn at a parti- 
cular place, and the migration of swallows at the 
approach of autumn. It is this apparent pur- 
posiveness which distinguishes a living creature 
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from an inert piece of matter, and it is precisely 
this kind of activity which is described as 
behaviour, in contrast to the merely mechanical 
movement of inanimate things. 

Deliberation and Foresight 

Here there are two points which call for 
special mention. In the first place when we say 
that a human being acts piirposivcly, we usually 
mean that he consciously sets out to do some- 
thing or to achieve some end which he has 
decided upon beforehand. If it is said that all 
living creatures, as opposed to sticks and stones, 
appear to act piirposivcly, docs this mean that 
all living creatures think out their course of 
action and foresee the result they desire to 
achieve ? Should one attribute deliberation and 
foresight in this way to snails and worms ? 

The only possible way to answer this question 
is to study carefully the behaviour of all kinds 
of living creatures and to compare it with the 
behaviour of human beings, who do actually 
deliberate and foresee. If the behaviour of all 
living creatures in certain circumstances is 
exactly like the behaviour of human beings 
acting under the conscious guidance of a 
purpose, then it will be reasonable to conclude 
that all living creatures do sometimes have 
conscious purposes. 

The behaviour of various kinds of animals 
resembles the behaviour of human beings in 
some respects but differs from it in others. 
Moreover, not all human behaviour is guided 
by conscious purpose. You may walk along 
the road deep in thought and pay no attention 
to your direction, and yet reach your destina- 
tion. Many forms of human behaviour have 
this habitual, mechanical character and seem to 
involve little, if any, conscious activity. In 
addition, as will be shown later, a great deal of 
human behaviour is motivated by unconscious 
(i.e. not known to the person himself) motives 
and thoughts. 

The fact that a great deal of human behaviour 
seems to involve little, if any, conscious activity 
suggests that if one talks of all living creatures 
as acting purposively, the word “ purposively " 
must not be u.sed in such a way as to imply 
that all living creatures are capable of conscious 
deliberation and foresight. Purposive activity 
or behaviour is simply bodily activity which is 
adapted to achieve some end, as opposed to 
mere random movements. Furthermore, it 
does not involve any assumption about “ soul 
or “ spirit.” 

Behaviour and Conscious Purpose 

This leads to the second point which arises out 
of the consideration of behaviour. If be- 
haviour is defined as “ purposive ” activity, 
and if, while all living creatures behave ” m 
this sense, not all behaviour necessarily involves 


fonscioiis purpose, what is the relationship 
between behaviour and conscious purpose ? 
This question is only part of the larger problem 
of the relationship between bodily and mental 
happenings in general. 

Consider some examples. If someone has a 
bad stomach-ache and feels depressed, some- 
thing which is happening in his body seems to 
determine his conscious mental activity of 
feeling. If one decides to go for a walk, 
conscious decision seems to determine the 
movement of arms and legs. If one walks along 
deep in thought, the bodily activity of walking 
and ihe conscious mental activity of thinking 
seem to go on independently. As a further com- 
plexity. those mental factors previously referred 
to which condition conscious activity without 
themselves being conscious, must also be 
remembered. 

The “ Mind-Body " Problem 

The problem of the relationship between 
mental activities and processes and events in 
the body is known as the “ mind-body ” prob- 
lem, and it carries us beyond the realm of 
psychology proper. This problem will be dis- 
cussed again, but here it is sufficient to point 
out that it is precisely this intimate association 
of the mental and bodily sides of life which 
makes the definition of psychology so difficult. 
Some of the objections to defining it as the 
study of consciousness have been given. If, 
now, we consider an activity such as remember- 
ing, an activity with which psychology is bound 
to deal, we shall see some of the objections to 
defining it as the study of behaviour. 

If I remember something which happened to 
me yesterday, my remembering seems to be a 
purely mental activity ; but if I play a tune on the 
piano from memory, my remembering takes the 
form of making a series of movements with my 
fingers. 

If psychology is defined as the study of 
behaviour or bodily activity, this limits the 
psychologist to the study of the second kind 
of remembering only. Most contemporary 
psychologists therefore endeavour to define the 
subject-matter of the science in such a manner 
as to include within it both bodily happenings 
and the mental activities and processes associated 
with them. 

Behaviourism 

For centuries psychology was intimately 
associated with philosophy and religion, and it 
was as a revolt against this that the movement 
called ” Behaviourism” started in the 1920s. 
The Behaviouri.sts, led by John B. Watson 
(b. 1878), argued that if psychology was to be a 
science in its own right, it should not deal with 
philosophical problems which could not be 
resolved by scientific methods, nor even with 
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such things as “ consciousness ” and “ feeling 
which were personal experiences which could not 
be observed by others. Ail that psychology 
should study is that which can be seen by all. 

But Watson and his followers were extremists; 
they even went so far as to deny the existence 
of conscious experiences because these 
were not observable by others. Thus the early 
behaviourists would never accept such a sState- 
ment as “ He is feeling angry.” They would 
insist on saying, “ He is behaving in a way 
which can be called ‘angry’ behaviour.” 

Need for Careful Scientific Observation 

Behaviourism has exerted a profound effect 
on the development of modern psychology, for 
although the views of Watson and his followers 
were extreme, they have drawn attention to the 
need for careful scientific observation in psycho- 
logical work, and have given a great impetus to 
the development of modern experimental psycho- 
logy. In particular, they have drawn attention 
to the profound influence of learning (e.g. by 
trial and error or by reward and punishment) on 
later behaviour. The modern Behaviourists, 
such as E. C. Tolman, and Clark Hull (1884- 
1952), have made outstanding contributions to 
the theory of learning. 

Most psychologists arc not Behaviourists. 
They arc inclined to agree that one can study 
mental activities directly only in oneself and 
that It IS not known for certain how far animals 


can be credited with similar activities ; but, 
they contend, the psychologist is not primarily 
interested in behaviour but in the mental life of 
individuals, and he studies behaviour becau.se 
of the light which it throws on mental life. 

Mental Processes 

In these Lxssons psychology is regarded as 
the (i/ behaviour and of mental life. The 

study of behaviour, or the bodily activity of 
human beings, will be able to throw light on the 
mental processes associated with such be- 
haviour, though the student must be careful not 
to allow himself to be drawn into philosophical 
and moral judgments which cannot be in- 
vestigated scientifically. These judgments are 
important in themselves, but are not part of the 
science of psychology. Wc shall therefore 
ignore the question of the ultimate relationship 
between mental life and the body, although by 
so doing we shall no doubt frequently use 
language which seems to prejudge the answer to 
this question. 

If this course seems to require Justification, it 
can only be said that the psychologist is likely 
to contribute more to the solution of the mind- 
body problem if, during his study of mental life 
and behaviour, he allows his language to be 
governed by the particular set of facts he is 
considering than if he begins with some 
preconceived theory and adapts his analysis 
of the facts to it. 


LESSON 2 

Observation and Experimental Methods 


H ow docs the psychologist set about the 
task of studying mental life according 
to our dclimtion of p.sychology ? How 
docs he investigate such inner mental activities 
as remembering, thinking, feeling, on the one 
hand, and the many forms of bodily behaviour 
on the other ? 

Like any other scientist, the psychologist has 
two ends m view. He desires to make generalisa- 
tions and to explain. In generalising, he aims 
at staling the conditions which determine the 
particular activity he is considering. If he is 
investigating memory, for example, he wishes, if 
possible, to state precisely what conditions 
determine the fact that one remembers some 
things and not others, and forgets some things 
quickly and others more slowly. 

Introspection 

In explaining, the psychologist tries to show 
just how the general conclusions he has reached 
apply in particular instances. The psychologist’s 
generalisations and explanations are based upon 
the customary scientific methods of observation 


and experiment, and wc will glance at some of 
the forms which ob.scrvation and experiment take 
in the psychologist's hands. 

When wc say that wc feel angry, or tired, or 
depressed, or that we are thinking rapidly or 
remembering vividly, our own mental proccs.ses 
are being observed. Self-observation of this 
kind is called introspection, and it is much used 
by psychologists, who are able, through training 
and practice, to introspect more accurately than 
most people. As practised in daily life, intro- 
spection is far from accurate. For example, 
someone may say and even -believe that he is 
not angry, when an impartial observer is able to 
tell from his gestures and expression that he is 
very angry indeed. 

“ Mind's Eye ” and “ Mind's Ear ” 

Comparison of the results obtained by 
different persons from introspection is often of 
great psychological value. In the 19th century 
the psychologist Sir Francis Gallon (1822-1911) 
was interested in the fact that one is able to see 
things “ with the mind’s eyc,’^ and to hear 
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sounds with “ the mind's ear," as when, for 
example, we picture to ourselves some land- 
scape we have seen, or run over a familiar 
lune in our mind. 

He sent out lists of questions to a number of 
people asking them to write down how vividly 
and with what accuracy they could do these 
things. The results were extremely interesting 
and revealed astonishing diflfercnces in the 
capacity of dilTcrent persons to visualise, and 
so on. 

Objective Observation 

This procedure is valuable enough in the case of 
adults. But let us suppose that we arc dealing 
with the mental life of very young children. It is 
not possible to ask them to introspect and to 
report the results of their introspection. 1 he 
psychologist IS therefore thrown back upon 
objective observation or observation from the 
outside. He may note, for example, just how' a 
particular child learns to talk, the circumstances 
in which it shows signs of anger, the lime during 
which It shows interest in a toy before throwing 
It aside for somelhing else, and so on. He may 
study the child at di(fercnl ages in order to note 
the development of dilTerent interests, of powers 
of concentration, of memorv, and the capacity 
to recognize and distinguish different objects. 

Whenever possible, the psychologist will 
devise special means of lesling the child's 
abilities. He will place it in one special set of 
circumstances and then in another, and note 
just how Its activities differ in the two cases. To 
alter and control in this way the conditions 
under which the child exercises its aciiviiies is 
what IS meant by experimenting. 

Accurate Checking 

In mere observation one takes such condi- 
tions as circumstances offer and simply notes 
what happens. The psychologist uses both 
observation and experiment, but like other 
.scientists he prefers to experiment if he can. 
The great advantage of carefully devised experi- 
ment is that it enables results obtained by one 
investigator to be accurately checked by another. 

Suppose the psychologist wishes to find out 
how' quickly a person can memorise. He may 
pick up a volume of poetry, choo.se a poem at 
random, ask the person to learn it by heart, 
and note the lime he lakes. It will not be 
possible to lest the person again with that 
particular poem, for he will know it ; and 
another poem, even if it is of the same length 
may present features which make it more easy 
or more difficult to learn, But if the psycho- 
logist tests a learner with a series of meaningless 
syllables such as Tij, Las, Tob, Jit, Res, another 
investigator can devise a similar series and the 
results obtained with the two series wdll be 
strictly comparable. 


At first sight it may seem strange to talk ol 
measuring mental activities such as remcmbci- 
ing ; and one cannot, of course, measure them 
literally and directly as one measures a garden 
or a wall. But by using the experimental 
method the psychologist is able to measure 
certain aspects of these activities which arc ot 
great interest. 

Measuring Mental Activities 

Consider the following questions, each ol 
which involves a reference lo some menial 
activity or other. How soon does Smitn 
learn to repeat w ithout error a senes of nonsense 
syllables How quickly does he forget them ? 
At what distance can Jones, Smith, and Brown 
read letters of a certain size ? The answers to 
the first two questions can be staled in terms ol 
lime, i.e. in seconds, minutes, or hours, and the 
answer to the last in term*-' of feel or inches. 

By asking himself quc^lions of this kind and 
by devising diffeienl ways of testing people in 
order lo provide himself with the answers, the 
psychologist is able to find out a great number 
of highly important and useful facts. It 
turns out, for example, llial some methods of 
learning enable one lo remember what one has 
learnt much longer than other methods do — a 
fact which is of obvious value lo school teachers. 

The ability of animals lo form new habits and 
of human beings lo acquire forms of skill such 
us that involved in typewriting can be similarly 
measured by noting the number of limes the 
task must be performed before it can be executed 
without mistakes, the number of errors made 
in each successive allempl, and so on. 

It must not be thought that introspection and 
the kind of observation and experiment referred 
lo exhaust the psychologist's resources. All 
kinds of apparently unpromising material arc 
grist to his mill. A great deal can be learnt 
about the menial activities of human beings 
even when direct observation and experiment 
arc impossible. We can no longer directly 
observe the prehistoric inhabitants of the 
British Isles, for instance, yet by examining the 
tools and other things which they have left 
behind them we can infer a great deal as to their 
interests and mental activities generally. 

Methods Common to all Sciences 

In the same way, we can no longer observe 
Shakespeare, let us say, or Chaucer ; but 
from their books we can, if we know how to go 
about it, frame quite a number of conclusions 
as to their ability, their interests, their emotional 
peculiarities, and their habits. 

By using observation and measurement, as 
well as systematic experimentation, the psycho- 
logist is using methods which are common to 
all sciences, although their particular applica- 
tion in psychological work may be quite 
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ciiflTerent. In recent years the u^e ofslatistical problem), and this provides a valuable clue to tht 
methods has been a valuable aid to psycho- extent to which they involve a common mental 
logical investigation. A psychologist might, for ability. In the next Lesson a brief description 
instance, be able to demonstrate that two is given of the different fields in which these 
mental measurements are associated (e.g. the various methods can be applied by the 
time taken to solve two different types of psychologist. 

LESSON 3 

Importance of Psychology in Modern Life 


I T has been seen that the psychologist, in 
investigating mental life, relics upon the 
usual scientific methods of observation and 
experiment. Some psychologists arc more 
interested in one aspect of mental life than in 
another, and therefore psychology lends to 
break up into a number of different branches. 
We will now glance briclly at the more important 
of these, but it must be borne in mind that they 
are not separate, independent studies, but merely 
subdivisions of one science representing the 
special interests of ditferent investigators. 

Branches of I’sychology 

The most important branch of psychology 
is that which seeks to frame generalisations con- 
cerning ordinary adult human beings. It studies 
such activities as perceiving, thinking, remem- 
bering, and imagining. It also deals with the 
emotional life of normal human beings, and 
tries to ascertain the nature and causes of the 
different emotions and the way in which they 
are related to one another and to behaviour and 
conduct. Such psychology is called normal 
human psychology. 

But k is impossible to understand the ordinary 
human adult without knowing something of the 
way in which he has grown up. The character 
and special abilities which he shows as an adult 
are the outcome of the characteristics and 
aptitudes which he brought into the world with 
him as a child, the influences to which he was 
exposed during his early years, the profession 
or trade to which he has been trained, and so on. 

In endeavouring to understand the adult, 
therefore, the psychologist finds it essential to 
study his development from childhood upwards 
and to regard his activities in adult life as the 
result of a continuous process of change and 
growth. Psychologists, in consequence, some- 
times speak of genetic psychology, or psychology 
which studies mental activities with particular 
reference to their growth and development. 
Because all living creatures grow and develop, 
the word genetic refers not so much to a special 
branch of psychology as to a special method of 
approach to all psychological problems. 

The adult human being does not live in 
isolation but is constantly influencing and being 
influenced by other people. We are all members 


of various social groups, such as the family, the 
nation, a trade union or profession, and so on. 

As members of such groups we have habits and 
beliefs and sentiments in common. The study 
of the various mental activities and forms of 
behaviour which find their chief expression in 
social or group life is called social psychology. 
The social psychologist is specially interested in \ 
mental activities such as emotion and impulse, 
and in the way in which human beings behave 
to each other. 

Animal Psychology 

Another branch of psychology is known as 
comparative or animal psychology. Psychology, 
like all the other sciences which deal with living 
creatures, has been much influenced by the 
theory of evolution. The psychologist accepts 
the view that human beings are descended 
from an animal ancestry and believes that they 
resemble other animals in important respects, 
although they have also special characteristics 
of their own. He therefore studies the psycho- 
logy of animals partly for its own sake but 
mostly for the light which it throws on the 
psychology of human beings. Much interest- 
ing work has been done in this field within 
recent years, and it will be frequently referred to 
in subsequent Lessons. 

Abnormal Psychology 

Insane persons are mentally abnormal, and 
so frequently are men and women of genius and 
child prodigies. Abnormality, in fact, is a 
question of degree. We all tend to regard as 
abnormal persons who differ very much from 
ourselves. Those persons whom we regard as 
insane are, roughly speaking, those who differ 
so much from their neighbours that they are 
unable to look after themselves, or live in any 
sort of harmony with their fellow beings. It 
has been found that some forms of mental 
disorder which used to be regarded as incurable 
can be cured if dealt with by very special 
psychological methods. 

A great deal of attention has been given in 
consequence by some students of psychology to 
the study of mental disorder in all its forms. 
Many such disorders turn out to be the exag- 
gerated expression, in a few persons, of mental 
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characterisStics which are shared by us all. In 
these persons these characteristics have, owing 
to special circumstances, been warped and dis- 
torted or forced into undue prominence. 

As a result of the study of menial disorders 
many things have been found out about the 
psychology of normal persons, particularly 
about their emotions, and the part played by 
emotions in mental development, which might 
not otherwise have been discovered. This 
branch of psychology is called abnormal 
psychology or psychopathology. 

Problems of Everyday Life 

Psychology is applied in various ways to the 
solution of problems of everyday, practical 
life. Suppose you are an employer and wish 
to choose someone to fill a particulai post, or 
that you arc a parent and wish to decide upon 
a trade or career for your son. The psycho- 
logist is ready to help you ; what is called 


vocational psychology is an important and 
growing branch of applied psychology. It is 
a subdivision of industrial psychology. 

Industrial psychology is concerned not only 
with the selection of employees, but also with 
such problems as the reduction of effort involved 
in any particular job, the effect of fatigue on the 
worker, and industrial accidents. It also deals 
with what might be called the “ social psycho- 
logy of industry,” problems of the relationship 
between lorcman and workei, and the whole 
question of working as a social activity. 

In education, loo, psychology has found use- 
lul applications. Methods of teaching have 
been reconsidcied in the light of the findings of 
experimental psychology ; children have been 
graded according to their capacity to learn 
different school subjects ; and the findings of 
abnormal psychology have been applied to 
problems of the relationship between the child 
and his teacher. 


LESSON 4 

Classifying the Facts of Mental Life 


T herk are three bioad featuies of conscious 
experience which are used by psycho- 
logists as a basis of classification in dealing 
with the facts of mental life, and which may be 
illustrated from any trivial incident of conscious 
experience we choose to take. In writing these 
words, foi example, i notice suddenly that my 
fountain pen has run dry. 1 experience, in 
consequence, a feeling of vexation and I look 
round for the ink bottle. If I do not immediately 
find it, my feeling of ve.xation grows and I 
continue my search. As soon as the ink bottle 
is found, my vexation disappears and 1 fill my 
pen and return to my writing. 

Here, then, is a definite sequence : first, I 
am aware of something (the empty pen) ; 
second, 1 jeel something (vexation), and thereby 
1 am prompted to do something (find the ink). 
These three features of consciousness —being 
aware of a situation, feeling somehow in relation 
to it, and being prompted to do something about 
it— arc termed by psychologists cognition, feeling 
or affection, and conation respectively. 

Cognition 

As regards the first, cognition covers every 
kind of awareness. As I sit at my table I am 
aware of the paper in front of me, of the sun- 
light falling through the window, and so on. 
This awareness of the objects present to our 
senses is known as perception. In memory 
we are aware of something experienced in the 
past, such as the conversation we had with a 
friend yesterday, or the scenery we saw during 
our holiday. In imagination, as when wc 


picture to ourselves the scenery wc hope to .see 
when the holidays come round, and in thinking, 
as when we grapple with a problem requiring 
solution, we are awaic of what we may pro- 
visionally term our own ideas. 

Within cognition, however, wc must dis- 
tinguish the act of awareness from its object. 
Thisdistinction is of great importance, and failure 
to make it has led in the past to an immense 
amount of bad psychology. Cognition is an 
activity directed upon objects of various kinds, 
and IS one aspect, as feeling and conation are 
others, of our responsiveness as conscious 
beings to the world in which wc live. 

What “ Feeling ” Means 

The term feeling has a much narrower mean- 
ing in psychology than it has in everyday 
speech ; here it refers simply to the experience 
of being affected pleasantly or unpleasantly by 
some situation or of experiencing some emotion 
in relation to it. 

In everyday speech wc say that wc feel 
hungry or thirsty, or that a piece of ice feels 
cold. In the experiences to which wc thus refer, 
cognition and feeling are blended. In hunger 
and thirst we arc aware of certain bodily sensa- 
tions, and in touching ice, of characteristics 
belonging to the ice, not to ourselves. In 
psychological terminology the feeling involved 
in these experiences is the pleasantness or un- 
pleasantness of the bodily sensations and of the 
sensation of coldness. It is important to grasp 
this limited meaning of the word feeling, as it is 
so much at variance with ordinary usage 
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Feeling and conation are not so easily to be 
distinguished as are feeling and cognition. The 
example at the beginning of this lesson will make 
the distinction clear. When I realized that my 
fountain pen was empty, not only did I feel vexa- 
tion but my vexation ran over, as it were, into an 
impulse to do something about it This 
impulse persisted throughout the bodily activity 
involved in searching, until 1 found the Ink. 
It IS this conscious striving in relation to some 
given situation, this urge from within outwards, 
that the psychologist describes as conation. 

But conation is not the bodily activity in- 
volved in, say, searching for the ink bottle ; it 
is the mental activity which seems to sustain 
and guide it. There may be, and frequently is, 
conative activity where bodily activity is at a 
minimum. 1 he longing to do something which 
one is powerless to do is an example of this. 

C'onation as w'cll as cognition is involved in 
perception, memory, imagination, and thought. 
The effort to see more cleaily some small object 
I cannot quite identify, the longing to revisit 
past scenes w'hich arise before my mind, the 
desire to reach the end of a train of thought and 
to find the solution of the pioblem worrying me, 
arc all examples of conation. 

Mental Striving 

Two features of conation, or mental striving, 
arc highly important. In the first place, cona- 
tion IS always directed to an end, and ceases 
when the end is attained. Once I identify the 
perplexing small object, my effort to sec it more 
clearly terminates. Secondly, while conation 
which runs to its end is pleasant, thwarted cona- 
tion IS highly unpleasant. The student will be 
able toTind examples of this unpleasantness if 
he thinks of those occasions on which he has 
desired to undo something he has already done 
and has rcali/cd that for various reasons this is 
impossible. The desire, the conation, is there. 


but in the nature of the case it cannot achieve its 
end. Remorse, grief, and disappointment, 
which are intensely unpleasant emotions, are all 
bound up with thwarted conation. 

So far we have considered only those features 
of conscious experience which can be distin- 
guished within any momentary fragment of it 
Bui the conscious experience of any one moment 
is continuous with the conscious experience of 
the past and leads on to that of the future. An 
examination of conscious experience from this 
point of view brings to light three other features, 
which, following Dr. James Drever (1873- 1950), 
we will call retention, cohesion, and selection. 
These three features are all illustrated in 
memory. The mere fact that we can recall past 
incidents in our mental life shows that conscious 
experience is, in some sense, retained. The 
important w'ays in which ictention operates to 
control and guide present experience will 
become clearer later. 

Cohesion and Selection 

Cohesion is illustrated by the fact that 
when we try to recall a scries of incidents, they 
tend to recur in Iheii original ordei. We 
lemcmber going into the water to bathe last 
sLiinmer and then coming out to dress. We 
cannot, even if we wished, remember these 
events as happening in the reverse order 
Nevertheless, some incidents in the past stand 
out in our memory more than others, just as 
some featuies in our present surroundings catch 
our attention while others are ignored. 

These arc illustrations of selection, which, 
as we shall see, is closely connected with feeling 
and conation Metaphorically, and so long as 
we remember that consciousness is not really a 
“ stuff,” we may think of retention, cohesion, 
and selection as the woof of the changing tissue 
of conscious experience and of cognition, feeling 
and conation as its warp. 


LFSSON 5 

The Physical Basis of Behaviour 


A s the psychologist is concerned not only 
with consciousness but with behaviour, 
and as behaviour is bodily activity, it is 
desirable that the student of psychology should 
know something of the organization of the body. 
A very brief account must suffice here. 

Everyone knows that the human body is a 
very complicated structure, containing many 
specialised organs, such as the heart, the lungs, 
the digestive organs, the muscles, and so on, 
each of which discharges a special function. 
The activities of the various special organs are 
co-ordinated in such a way as to ensure that 
each of them subserves the well-being and 


activity of the body as a whole, and the chief 
part in the business of co-ordination is played 
by the nervous system. 

A brief sketch of the three main parts of the 
nervous system will be given in this Lesson, but 
it should be stressed that this division is some- 
what arbitrary, though it is a very convenient 
one. There are other ways of classifying nerves 
and their activity, but the student will find the 
classification given here useful. 

Somatic nerves comprise, first of all, those 
nerves which run inwards from the various 
sense organs to the central nervous system 
The sense organs themselves are specialised 
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nerve endings and include, besides the eyes and 
the ears, special organs of taste in the tongue, 
organs of smell in the nose, organs in the skin 
which, for the time being, may be called organs 
of touch, and a series of organs in the muscles, 
tendons, and joints. 

These last enable us, among other things, to 
realize the position of our limbs when, for 
example, we are in bed and cannot sec them. 
They arc called proprioceptors (inner receptors), 
as opposed to the eyes, ears, etc., which are 
extcroccptors (outer receptors). The second set 
of somatic nerves runs outwards from the central 
nervous system to the muscles concerned in 
bodily movements. 

Autonomic System 

The autonomic system is specially connected 
with the internal organs of the body, and derives 
Its name from the fact that it is more oi less 
independent of the central nervous system It 
is not entirely so, but is linked through the 
central nervous system with the sense organs. 
It IS important to the psychologist because of 
the role it plays in causing various internal 
changes in the body associated with the emotions. 

Central Nervous System 

The central nervous system is much the most 
important part of the nervous system. It 
comprises the spinal cord, lunning through a 
central cavity in the spine, and the brain, con- 
tained within the skull. The central nervous 
system provides the link between incoming 
nervous impulses from the sense organs (sen- 
sory impulses) and outgoing impulses to the 
muscles (motor impulses). Sensory and motor 
nerves never connect directly, but always 
through the central nervous system. 

The sensory nerves keep us in touch with 
changes in the world around us ; the motor 
nerves initiate the changes in our muscles 
involved in bodily movement, and the central 
nervou.i system ensures that our bodily move- 
ments shall be appropriate to the various 
situations with which our sense organs bring us 
into touch. 

It is convenient to think of the nervous 
system as a very complicated kind of tele- 
phone system. The sensory and motor nerves 
arc the lines of the various subscribers and the 
central nervous system is the exchange which 
connects one subscriber to another. The 
manner in which incoming sensory impulses and 
outgoing motor Impulses arc connected is 
immensely complicated. 

Consider the different kinds of bodily move- 
ments a man may make. Suppose a wasp 
stings his hand and, feeling the pain, he with- 
draws his hand sharply. This is an involuntary 
movement. Suppose that he then looks round, 
sees that the wasp has settled near him, and 


after moving nearer to it and judging its dis- 
tance, strikes out with his hand and kills it. 
This is a voluntary movement, or, rather, a series 
of voluntary movements. It involves the inter- 
play of many more muscles and much more 
sensory and muscular co-ordination than an 
involuntary one, and this sensory and muscular 
co-ordination involves a correspondingly more 
complex system of linkages and connexions 
in the nervous system 

Linkages 

The student must realize that incoming 
sensory impulses will connect with different 
sets of outgoing motor impulses at different 
times, and that all kinds of complex “ pluggings 
in and “ pluggings out " are going on in the 
nervous system at every moment. Separate 
impulses, sensory or motor, travel by separate 
nerve fibres, and every nerve is really a bundle of 
libres. The number of fibres in a nerve may 
vary ; the optic nerve, which connects the eye 
!o the brain, contains 400,000 .separate fibres. 

Linkages between incoming and outgoing 
nervous impulses can be graded according to the 
complexity and the number of the linkages 
involved. Different parts of the central nervous 
system are concerned according to whether the 
linkages are relatively simple or relatively 
complex. The simplest linkages are those 
involved in what are called rellex actions. 

The contraction of the pupil of the eye in 
strong light : the reddening of the skin after 
scratching; sneezing ; and watering of the 
mouth, known as salivation, at the taste of food, 
are examples of reflex actions or reflexes. 
(Rellex action, rellex, and rellex response are 
synonymous expressions ) They are simple, 
involuntary movements or bodily changes of 
which we may not even be conscious. In 
reflex actions the linkage between sensory 
and motor impulses is usually made more or 
less simply and directly in the spinal cord. 

Hormones and the Nervous System 

Complex voluntary movements, of which 
we are fully conscious, involve the activity 
of the brain and particularly of a part of the 
brain called the cerebral cortex. This is the 
outside, wrinkled coat of the brain, WTapping 
part of the brain as the peel wraps an orange 
In man it is much more extensive and com- 
plicated in structure than in any other animal, 
and its presence is essential to mental life. 
Children born without it may live for several 
years, but never show signs of conscious 
experience, although various kinds of activity, 
internal and external, may go on in their bodies 
under the control of the lower parts of the 
nervous system. 

Hormones arc chemical substances released 
bv the so-called endocrine or ductless glands 
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all over the body. Lxamples of such glands are body in many diH'crent ways to meet an 
the thyroid gland in the neck, the pituitary gland emergency. 

at the base of the brain, and the adrenal glands The many hormones and the nervous system 
situated just above the kidneys. The hormones work together to achieve the inner balance 
act in a complementary way to the nervous which physiologists call homeostasis — the main- 
impulses, and they have been called “ chemical tenance of “ a constant internal environment.” 
messengers.” An example of a hormone is Hormones are also important in relation to 
adrenalin, which when liberated by the adrenal emotions ; they can exert an immense effect 
gland causes the blood pressure to rise, the on mood and personality. Some of the activi- 
hcart to beat faster, and, in short, prepares the ties of hormones are mentioned in later Lessons. 

LESSON 6 

The Influence of Heredity and 
Environment 


A rt we the product of heredity or of en- 
vironment ? The answer is, of both. 
The problem is to disentangle the 
relative importance of the two factors, and it is 
important to avoid thinking of either factor 
Ml too simple terms. The individual begins 
life as a Jelly-like speck, or egg, and it is tempt- 
ing to assume that this egg contains somehow 
within it all the characlenslics of the adult in 
miniature. 

Modern researches in biology have shown this 
to be untrue. The egg itself is simply a bundle 
of potent iaiilies, and is capable from the 
beginning of developing very dinercntly accord- 
ing to the influences to which it is exposed. 

If, for example, the egg of a frog is placed at a 
very early stage of development in a solution of 
certain chemical substances, the embryo will 
develop a single large eye in the front of its 
head instead of two in the usual positions ; 
and what is true of bodily is presumably true 
also of mental characteristics. 

We must therefore cniaige our notion of 
environment to include the earliest influences 
to which the developing egg is exposed, and 
this means, in human beings, the pre-natal 
environment afforded by the mother's body. 
As a consequence, we must be on our guard 
against assuming that the appearance in a child 
of characteristics similar to those of its parents 
necessarily means that these characteristics 
arc pas.scd directly from the parents to the 
child through the egg. 

DifTercnces Perpetuated by Heredity 

The psychologist is interested in the problem 
of heredity and environment because indivi- 
duals resemble each other in certain respects 
in their mental life while differing in others. 
Different persons have similar interests and 
habits, while differing in intelligence or in 
emotional susceptibility, or in capacity for 
concentration. Much more is known about 
heredity and environment in relation to bodily 


than to mental characteristics. Eye colour, for 
example, is hereditary, and a good deal is 
known about the way in which differences in 
eye colour are likely to be transmitted to the 
descendants of people who themselves differ 
in this respect. 

Differences of sex and the primary bodily 
differences which this entails are also due to 
heredity. The sex of an individual is deter- 
mined in the fertilized egg. But when we come 
to the question of hereditary mental differences 
between the sexes, we arc on much less certain 
ground. There is some evidence that girls have 
better capacity to deal with words than boys 
have, and it is probable that this is a hereditary 
difference. But any comparison between the 
sexes in this and similar respects can be 
based only on averages ; and sex differences 
are, in any case, small in comparison with 
the range of individual variation to be observed 
within cither sex. 

Differences and Resemblances 

Hereditary mental differences between in- 
dividuals may be divided into two broad 
categories — differences in intelligence and differ- 
ences in temperament and these differences 
may be very marked indeed. There is a very 
considerable gap in intelligence, for example, 
between a scientist and the village idiot. 

The mental resemblances between individuals 
are as striking as the differences, and here the 
problem of disentangling the- hereditary and 
environmental factors presents immense diffi- 
culties. The interrelations between the two 
sets of factors are endless and subtle, and 
each set constantly tends to counterbalance the 
other. A boy at a grammar school, for example, 
may acquire much more knowledge in certain 
directions than another boy of equal innate 
intelligence at a technical school, and yet, owing 
to an equal innate capacity for forgetting, they 
may both, at the age of 40, show an equal ignor- 
ance of all thesubiectsconcerned. Hcrethe initial 



Influence of Heredity and Environment 


difference between the two is due to environ- 
ment and the final resemblance to heredity. 

Uniformity of mental outlook and habit 
among individuals is in the main the result of a 
common social environment. This is obviously 
true in primitive societies, in which every detail 
of daily life is apt to be regulated by custom and 
tradition, but it is equally true in more flexible 
societies like our own. People read the same 
advertisements, wear the same kind of clothes, 
learn much the same things at school, and are 
squeezed, more or less unresistingly, into the 
same mental moulds. 

Differences within the home circle, or within 
the social class, are largely compensated for by 
common national traditions and standards, 
so that, in contrast to an average Englishman, 
any two Frenchmen tend to be mentally very 
much alike, though one may be a shopkeeper 
from the Pas de Calais and the other a school- 
master from Burgundy. 

Controversial Problems 

But granting the importance of the social 
environment in producing mental resemblances 
among individuals, are there not hereditary 
resemblances also ? Arc not human beings 
alike, mentally as well as physically, primarily 
because they arc human beings ? Do we not 
tend to think and feel and behave alike in 
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virtue of a specific human nature common to 
us all ? This question raises one of the most 
difficult and controversial problems in modern 
psychology. While individuals within a given 
society show a striking uniformity in their 
mental life, individuals from social groups 
widely separated in time and space differ 
enormously in this respect. 

We can perhaps say that all human beings, 
irrespective of time and place, show a common 
capacity for becoming aware of the world in 
which they live, for feeling in various ways in 
relation to this world, and for being prompted 
to strive in various ways lo modify it, or to 
accommodate themselves to it, but as soon as 
we go beyond this very general statement, we 
encounter difficulties. 

There are certain innate behaviour patterns 
which are part of the endowment of all human 
beings. The simple reflexes are an example 
of these, and it is through the modification of 
these initial patterns by environment that the 
adult personality is formed. Hereditary differ- 
ences in mental function arc differences in 
potentiality, but innate potentiality can be 
profoundly modified through the environment. 
And one must also recognize the fact of inborn 
differences in the strength of the instinctual 
drives (such as the sexual drive) in different 
human beings. 


LESSON 7 

Reflex Actions and Learning 


I N Lesson 5 reference was made to reflex 
actions, and it was pointed out that simple 
bodily movements of this kind involve a 
relatively simple and direct connexion within 
the nervous system, usually in the spinal cord, 
between incoming sensory impulses and out- 
going motor impulses. If, for example, my foot 
is pricked, 1 shall withdraw it sharply, and a 
similar action will occur in persons whose spinal 
cord has been severed and in whom, therefore, 
the sensory and motor nerves of the foot are 
completely separated from the brain. They are 
unconscious both of the prick and of their own 
movement, but the movement occurs nevertheless. 

Another example of a reflex action is the knee- 
jerk, which may be obtained by laying one leg 
over the other, while comfortably seated, and 
then striking the upper leg sharply just below 
the knee-cap. 

Interrelated Reflexes 

Reflex actions are part of the inborn equip- 
ment both of human beings and of animals, 
although a dog has reflexes which a human 
being lacks and vice versa. The essential points 
to note are (1) that a reflex action is a direct. 


automatic response to some sensory stimulus 
which will occur whenever the stimulus is 
applied, and (2) that although one may be con- 
scious both of the stimulus and of the resultant 
movement, a reflex action involves nothing in 
the way of conation. 

When the knee jerks, or when the foot is 
withdrawn from a prick, there is no sense of 
conscious striving to perform the action ; it is 
purely automatic. It should also be added that 
one may be completely unconscious of the fact 
that a stimulus evoking a reflex action has 
occurred. The prick to the skin may be so 
slight that one is not aware of it, yet the foot is 
withdrawn. The whole process has gone on 
unconsciously. Reflexes which adjust the in- 
ternal environment (such as the reflex which 
slows the heart when the blood pressure is 
momentarily raised) are quite unconscious. 

Some reflexes are closely interrelated. When 
a dog scratches its flank with its hind leg, the 
movement is purely reflex. If a dog's foot is 
pricked, it will quite automatically withdraw 
its leg — another reflex. If, however, its left 
flank is tickled and its left hind foot pricked 
simultaneously, the dog withdraws its leg but 
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makes no efl’ort to scratch its flank. In other 
words, if two reflex responses are provoked 
simultaneously, one is inhibited, or prevented 
from occurring, by the other. 

A series of reflex actions may be so connected 
that the muscular movements of the first reflex, 
by stimulating the proprioceptors, cause the 
second to occur, and so on. A dog whose 
brain has been removed by an operation will, if 
the soles of its feet arc stimulated appropriately, 
go through the motions of walking, each move- 
ment m the scries of movements involved being 
a reflex action which leads on m the way 
described to the next movement. 

It is held by many psychologists that much of 
the behaviour of insects consists in activities of 
this kind, which are called chain reflexes. Much 
the most important aspect of reflex action is the 
fact that in certain circumstances the sensory 
stimulus which normally provokes a given 
reflex response may be replaced by an entirely 
different stimulus. 

Conditioned Stimulus and Reflex 

The conditioned reflex was investigated by 
the Russian physiologist J. P. Pavlov (1849 
1936). If food is placed before a hungry dog 
(or a human being, for that matter), saliva im- 
mediately starts to flow from the salivary glands 
within the mouth. This is a reflex response. 
Having accustomed a hungry dog to the sur- 
roundings m the laboratory, Pavlov found that 
if a bell were rung for a short time and food 
given to the dog before the ringing ceased and if 
this were repeated several times, the dog would 
begin to salivate as soon as ever the bell began 
to ring. 

It was also found that fewer repetitions of the 
double stimulus (bell and food) were necessary 
on the second day m order to provoke salivation 
in response to the bell alone, and fewer still on 
the next day, and that after a few days the dog 
would salivate immediately the bell began to 
ring. The flow of saliva, which at first was a 
reflex response to food in the mouth, was now 
also provoked by a completely difl'erent stimulus, 
i.e. the sound of a bell. The sound of the bell 
Pavlov calls the conditioned stimulus, and the 
salivation which it provokes he calls a con- 
ditioned reflex. 

Elaborate Precautions 

Further experiments produced still more 
interesting results. If, for example, the con- 
ditioned stimulus alone is given on several 
occasions to a dog which has acquired the con- 
ditioned response, i.e. if the bell is rung but no 
food given subsequently, the conditioned 
response finally disappears, and, provided the 
conditioned stimulus alone has been given 
sufliciently often, it is difficult to re-establish it. 

Pavlov also experimented with two tuning 


forks giving different notes, food being given to 
the dog after one fork had been sounded but 
none after the other. It was found that by 
this procedure a conditioned response could 
be attached to the first fork only, even when the 
notes of the two forks differed by less than a 
semitone of the scale. 

It was discovered that the establishment of a 
conditioned reflex was difficult unless the dog 
were shielded from distracting stimuli, such as 
other noises, lights, and so on, and that the best 
results were obtained when elaborate pre- 
cautions were taken to eliminate distracting 
stimuli by conducting the experiments in a 
sound-proof laboratory and under conditions 
which prevented the dog from seeing the 
experimenter. 

Behaviourist Theory of Keflex Action 

Other experimenters have obtained similar 
results to Pavlov’s in other directions. Professor 
J. B. Watson, the exponent of Behaviourism, 
experimented with young children. A baby 
spontaneously shows fear if a loud noise is 
suddenly made near to it. This seems to be 
an innate response, and comparable to this 
extent with a reflex action. 

If a white rat is shown to the baby and a loud 
noise made near it at the same time, the baby 
will shrink away from the rat in apparent fear, 
and will finally respond in this way to the rat 
alone, just as the dog will salivate in response 
to the bell alone. The baby may also come to 
show fear of other furry objects, i.e. objects 
which resemble the rat to some extent. 

It is important to note that experiments of 
this kind are not equally successful with all 
babies. Some babies, although startled by the 
noise, return to the rat without showing signs of 
fear, as if they realized that the noise and the rat 
were separate. Babies in whom a conditioned 
fear response is established do not easily lose it. 
The oflener the rat is shown, even without the 
noise, the more frightened the child seems. The 
conditioned fear response thus dilTers from the 
conditioned reflexes investigated by Pavlov, 
which, as already pointed out, disappear if the 
bell is sounded sufficiently frequently without 
the giving of food afterwards. 

The Behaviourists held that conditioned 
responses are wholly explicable in terms of the 
nervous system. It has been established by 
experiment that an animal whose brain has been 
removed by operation cannot acquire con- 
ditioned responses, although still capable of 
purely unconditioned reflex actions. Pavlov 
thought, in consequence, that the special 
function of the brain is to establish conditioned 
responses by sorting out the various nervous 
impulses coming in from the sense organs and 
connecting them with different outgoing motor 
impulses. 



Reflex Actions 

Given this sorting process in the brain, all 
behaviour, Pavlov considered, is simply a 
mechanical response, vai*ying in nature and 
complexity, to the multitude of stimuli which 
impinge on the animal's sense organs. The 
dog salivates in response to a bell because, 
through the operation of the brain, the sensory 
impulses coming in from the ear as it is stimu- 
lated by the sound of the bell are connected up, 
in course of time, with the impulses which 
excite the salivary glands to secrete. The 
Behaviourists accepted this conclusion and 
regarded the conditioned reflex, thus inter- 
preted, as the key to all behaviour. 

The conditioned reflex has formed the basis 
for much work by psychologists, and there is a 
great deal to be said for the view that all human 
behaviour is built up on a gigantic base of 
millions of conditioned reflexes. The student 
may find it a useful exercise to try to trace to 
what extent any item of behaviour may be 
accounted for on the basis of chains of con- 
ditioned reflex activities. It will soon be 
evident that not all human behaviour can he 
brought within this scheme. 

Acquired Meaning 

On an alternative view, the conditioned leflex 
is an illustratum at a very simple level of what 
IS called acquired meaning. In the case of the 
dog, the hell has come to stand for, or to mean, 
the coming food, and causes the dog's mouth to 
water in consequence. Most people quite fail 
lo rcali/c the extent to which our understanding 
of, and familiarity with, (he world in which we 
live are due lo acquired meanings of this kind. 
We hear a motor horn in the slieet, and we say, 
“ Ihcrc goes a car " Yet the sound of a horn 
IS not itself a motor car, but merely something 
which enables us to know that a car is passing, 
although we cannot see it. In other words, that 
kind of sound means, for us, a motor car. 
Illustrations might be multiplied indefinitely. 
How IS it that one thing comes lo mean another 
in this way ? 

Let us return to the dog salivating in response 
to the sound of the bell, and note the conditions 
necessary for this to occur. In the lirsl place, 
the dog must be awake and hungry ; secondly, 
the combination “ bell and food ” must occur 
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several times , thirdly, the bell must start 
ringing before the food is given ; and fourthly, 
distracting stimuli must be eliminated if the 
process of conditioning is lo be successful. 

Given these facts, it is possible to give a 
perfectly reasonable account of a conditioned 
reflex in psychological terms. A hungry dog is 
naturally interested in the smell and taste of 
food. Hunger is a bodily condition which evokes 
in the dog a natural tendency to attend to 
stimuli of this kind. Again, a dog certainly 
does not naturally attend to the ringing of a 
bell, but if the dog is awake and alert, and other 
stimuli arc eliminated, the sound of a bell will 
attract its attention simply because there is 
nothing else to do so. When food is given, this 
involuntary attention to the bell passes over 
into, and is absorbed by, eager attention to the 
food, which, in its (urn, passes over into the 
scries of bodily activities, including salivation, 
involved in eating. 

If we call the sound of the bell A and the food 
B, the final situation which absorbs the dog’s 
attention and leads to salivation and eating is 
not merely B but A B, because A runs on and 
coincides with B. The naturally interesting, oi 
meaningful, element in this situation is B ; but, 
as the dog's attention overlaps and includes A, 
part of the meaning of the situation lo the dog 
becomes attached to A. As pointed out in 
Lesson 4, past experience is retained. Hence, 
after several repetitions, A alone comes to 
stand for the whole situation A B, and to 
provoke behaviour appropriate to it. A has 
acquired the meaning for the dog which 
A B originally possessed, in virtue of the 
natural, unacquired meaning of B. 

It is not necessary to assume that the dog 
consciously recalls the experience of eating food 
when it hears the bell, any more than we our- 
selves consciously recall the felt sensation of 
coldness when, for example, we say ice looks 
cold. The dog merely responds to the bell by 
salivating, just as we may respond to the visual 
appearance of the ice with an incipient shiver. 
The important point lo notice is that behaviour 
which has originally been evoked by one 
situation only may come to be evoked by 
another, in virtue of the presence of some 
element that is common lo both. 


LESSON 8 

Instinct and Behaviour 


A REFLEX action is, as already pointed out, a 
simple, automatic response by means of a 
muscle or gland to the stimulation of a 
sense-organ. Contrast this with the behaviour 
of a hungry cat which, confronted with a small 
bird, adopts a crouching position, creeps nearer. 


and then springs upon the bird and devours it. 
Here is a response on the part of the whole 
animal as a living, striving creature to a situation 
of a particular kind. Many animals have the 
capacity of responding to certain situations with 
special behaviour, appropriate to the situation 
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and usefuJ (o Ihe animal, aUhough they are 
without any previous experience of such 
situations. 

Unlearned behaviour of this kind is usually 
called instinctive, and it is seen in its most 
striking form in insects, the solitary wasps, for 
example. One of these insects will dig a hole in 
the ground, then leave the hole and proceed in 
search of prey ; when it brings the prey back, 
the wasp deposits it in the hole and, after laying 
an egg on top of the prey, closes the hole and 
departs to go through the same series of activities 
elsewhere. 

Flexibility in Detail 

The details of the procedure vary according 
to the species of wasp. In some instances the 
chosen prey is a caterpillar, in others a spider, 
and in others a grasshopper. The prey is 
invariably stung and reduced to a condition of 
paralysis, and it serves, in due course, as food 
for the grub which emerges from the egg laid on 
it. The wasp does not need to learn to act in 
this highly complex manner but goes through 
the whole series of activities apparently spon- 
taneously soon after it emerges from the pupa. 
Moreover, it never sees the grub in whose 
interests it is acting, and must therefore be 
assumed to be quite unconscious of the ultimate 
effects of its actions. 

Instinctive behaviour often exhibits a certain 
flexibility in detail. A wasp of one species, for 
example, which preys upon spiders, was 
observed to grip the paralysed spider by the 
under surface with its jaws and back with it into 
the hole it had made. When the spider’s legs 
caught upon the surface of the surrounding 
ground ajid prevented further backing, the wasp 
stopped, re-emerged, turned the spider round, 
took it by the upper surface, and backed into 
the hole with the spider in this reversed position. 
The spider’s legs now closed like the spokes of an 
umbrella and entered the hole easily. It 
amounts to this : the wasp's behaviour, though 
instinctive, may be spontaneously modified to 
meet unusual circumstances. 

Unlearned and Learned Behaviour 

Advancing up the scale of animal life, the 
capacity for spontaneous modification of 
instinctive behaviour in unusual circumstances 
increases. Birds, in whom nest-building is 
instinctive, show great flexibility of behaviour 
in their choice of nesting materials and sites, 
when circumstances render this necessary. 
Instinctive behaviour is apt to be overlaid by 
learned behaviour, so that it becomes increas- 
ingly difficult to distinguish between the two. 
Singing among birds is partly instinctive and 
partly learned. The tendency to sing and the 
capacity to sing certain notes are instinctive or 
innate, but the actual sequence and combination 


of notes in the song of the adult bird is learned 
from other birds of the same species. 

The intermingling of unlearned and learned 
elements in behaviour is still more noticeable 
among mammals. The hunting behaviour of a 
hungry cat or dog left to its own devices is 
largely instinctive, as is the special hunting 
behaviour of a setter or a pointer. 

The Hungry Cat 

Consider the following experiment. A hun- 
gry cat is placed in a cage from which it can see 
food outside, but from which it can escape only 
by manipulating a simple catch and then 
pushing a bolt. The cat will at first make a 
scries of random and unsuccessful attempts to 
escape and reach the food. It will thrust its 
paws and nose through the wires, bite the wires, 
claw here and there, and shake everything in 
turn. Soon or late it will hit upon the actions 
necessary to lift the catch and push the bolt, and 
will escape and reach the food. If the experi- 
ment is repeated several limes, the cat will finally 
come to perform these actions immediately the 
cage door is closed. 

Innate Endowment 

This kind of experiment will be referred to 
again when we discuss “ learning.” The 
important point to notice for the moment is 
the remarkable extent to which instinctive or 
unlearned behaviour may be modified by 
experience in animals fairly high up in the 
evolutionary scale. It is important to remem- 
ber that instinctive behaviour is not merely 
unlearned behaviour but unlearned behaviour 
evoked by a particular situation. The hungry 
cat confronted by a small bird or mouse will 
crouch and creep and spring, but the same cat 
confronted by a dog will arch its back, extend 
Its claws, and spit. 

In order to account for instinctive behaviour, 
it i-s necessary to assume the animal exhibiting it 
to be equipped not only with a repertory of 
unlearned movements, but with some additional 
form of innate endowment which enables it to 
bring different items from this repertory into 
play in different situations. Most psychologists 
regard this additional innate endowment as 
consisting in specific dispositions or tendencies 
to behaviour, each of which- is evoked by a 
special kind of situation and finds expression 
in a special kind of behaviour. 

Result of Experience 

A great deal of controversy has taken place 
over the question of the most useful designation 
for these tendencies. At one time they were 
called ” instincts,” and mai;^y psychologists still 
use this terminology, speaking, for example, of 
the food-seeking instinct, the mating instinct, 
and so on. But this usage is unfortunate, for it 
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inevitably suggests that the food-seeking and 
mating, etc., activities of animals are wholly 
unlearned ; whereas unlearned behaviour in the 
higher animals is rapidly overlaid by learned. 
This does not necessarily imply that the innate 
tendencies underlying the behaviour of the 
animal have themselves changed, but simply 
that the original repertory of movements which 
are called into play by these tendencies has 
been modified and supplemented as the result 
of experience. 

The hungry cat in the cage, for example, which 
lifts the latch, pushes the bolt, and walks out, 
has obviously not lost its Innate tendency to 
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make for food when it sees it, but has simply 
learned to modify in the service of this tendency 
its original repertory of actions. On the whole, 
therefore, while unlearned behaviour can 
legitimately be called “ instinctive ” in contrast 
to learned behaviour, it seems best to avoid the 
noun “ instinct ” altogether and to speak simply 
of “ innate tendencies to behaviour.'’ 

The discussion on the influence of heredity 
and environment (Lesson 6) will have shown 
that the human personality can be considered 
to be the outcome of the effects of environment 
or upbringing on these original innate 
tendencies. 


LESSON 9 


Innate Tendencies 

A nthropologists and sociologists often 
stress the astonishing diversity of human 
activities in different parts of the world 
and at different periods of history. Beneath all 
this diversity it is possible to trace certain un- 
changing motives which have actuated human 
beings at all times and in all places. A 
Chinese may eat with chopsticks, a savage 
with his fingers, a F:uropean with a knife and 
fork. Marriage customs may differ ; and the 
white man may live in centrally-heated buildings, 
while the Australian Bushman builds a crazy 
lean-to to protect him from the weather. Yet 
all men and women, at all limes and places, eat 
and drink, seek shelter from the heat or cold, 
mate and bring children into the world, seek 
and enjoy in various ways the society of their 
fellows, and so on. 

Human Motives and Propensities 

Some of these underlying motives which deter- 
mine human behaviour, e.g, the desire for food 
and drink and shelter, arc obviously recurrent 
organic needs : others .seem to be innate ways 
of responding to some external situation, such 
as the tendency to flee when confronted by an 
obviously dangerous situation, or the tendency 
to resent injury, particularly direct physical 
injury, from others. 

The most famous list of innate tendencies to 
behaviour is that made by Professor McDougall 
(1871-1938). Each tendency, he said, is, when 
aroused, accompanied by a specific emotion. 
The more important human tendencies and 
their accompanying emotions, according to 
McDougall. are as follows ; 

Flight (fear) ; lood-seeking (appetite) , repulsion 
(disgust) . curiosity (wonder) ; pugnacity (anger) , 
self-assertion (elation or Ihc feeling of superiority) ; 
submission (the feeling of inferiority) , parental 
(tender emotion) ; reproduction (sexual excitement) : 
gregariousness (the feeling of isolation). 

In addition to the foregoing, McDougall gives 
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certain other tendencies to which no specific 
emotioti is attached, e.g. the acquisitive and con- 
structive tendencies and the laughter tendency. 
In his book Outline of Psychology these ten- 
dencies are referred to as “ instincts." In a 
later book McDougall calls them ‘‘ propensities." 

This list has caused a good deal of discussion. 
Criticism has been in particular directed against 
the contention that each of the more important 
tendencies is associated with a specific emotion, 
and most students of psychology have now 
come to reg.ird McDougall’s list as being of 
descriptive value only. 

Impulse and Emotion 

Each innate tendency to behaviour is experi- 
enced as an impulse (i.c. as conation or striving), 
and it may be evoked by a wide range of situa- 
tions and lead to a great variety of behaviour. 
Strong emotion seems, as a rule, only to accom- 
pany the impulse when the appropriate 
behaviour is for some reason impossible. If, 
for example, a man who is a good runner is 
chased by a bull, he will certainly flee, but he 
may not feci fear acutely unless he finds the bull 
overtaking him, or his further flight barred by 
a ditch or hedge which he cannot cross. This 
fact is important for the light which it throws on 
the evolutionary process whereby the plasticity 
of behaviour characteristic of human beings has 
probably been achieved. Dr. Drever, who in 
the main accepted Professor McDougall’s posi- 
tion, said ; 

The emotional tendencies may be rcgaided as 
representing what were originally series of simple 
responses following one anolhor with deliniiencss and 
regularity, quite analogous to series of responses we 
still find in animal lile , for example, in the nest- 
building instincts of birds. The possibility of the 
adaptation lo a complex and changing environmcni of 
such relatively definite series of specific reactions is 
obviously limited. Hence, in the course of evolu- 
tionary history, the specific character of the individual 
responses, and the unvarying succession of the one 
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response to the oihci, have (ended to disappear and to 
be replaced by the emotional disturbance, which 
secures that those kinds of behaviour only that are 
effccuvc towards the appropnale end shall appeal to 
the organism. 

Emotion, in other words, prompts to “ trial 
and error ” behaviour, like that of the cat in the 
cage under the impulsion of hunger, and so 
sustains the process whereby the behaviour 
“ cffcclive towards the appropriate end *’ is 
learned. If the student will think of those 
occasions on which he has learned to perform 
some task requiring skilled muscular adjustment 
under the impulsion of the desire to shine ” 
among his fellows (i.c. under the impulsion of 
the self-assertive tendency), he will see precisely 
what IS meant. 

Imitation and Suggestion 

The innate tendencies to bchavioui in human 
beings are initially evoked by certain situations, 
quite apart from previous experience of such 
situations. Pugnacity and the emotion of 
anger, for example, may be evoked in very 
young children by restraining their limbs, but 
each tendency rapidly becomes capable of being 
called forth by a wide range of situations. The 
process involved is that referred to as “ acquired 
meaning ” in Lesson 7. Some clement present 
m the situation or situations which first evoked 
the tendency recurs in a dilTcrcnt setting, and 
this setting in its turn calls the tendency into 
activity. In this way a given situation may 
come to arouse more than one tendency at once. 
An emotion such as admiration, for example, 
seems to be a blend of wonder and the feeling of 
inferiority, due to the simultaneous excitement 
of the two tendencies named by McDougall 
as curiosity and submission. 

Freud’s theories of the instinctual motivation 
behind behaviour will be dealt with in a later 
les.son when psycho-analysis is discussed. It is 
worth stressing, as a general point, that we are 


very rarely aware of the motives which cause us 
to behave in one way or another. These 
motives remain for the most part quite un- 
conscious. 

The analysis and explanation of human 
behaviour in terms of innate tendencies arc 
usually dealt with under the heading of “ social 
psychology,” and it is impossible to pursue the 
subject further here. Something must be said, 
however, about “ imitation ” and “ suggestion,” 
which play so large a part in determining uni- 
formilies of behaviour within a given social 
group. In gregarious animals- among which 
must be included human beings - behaviour in 
one animal expressive of an innate tendency is 
apt to evoke similar behaviour in others. A 
panic, in which everyone runs blindly because 
they see others running, is an example of this. 

This process of transference of emotion is 
designated by McDougall “ primitive* passive 
sympathy.” But deliberate imitation seems to 
he limited to human beings, and it is prompted 
primarily by the tendency to submission. We 
imitate those whom for various reasons we 
consider to be our superiors or whom we love. 
What IS known as ” suggestion " is closely 
allied to imitation ; bul whereas the latter leads 
directly to uniformity of behaviour, suggestion 
leads to it indirectly through unilormity of 
belief and opinion. Suggestion has been 
defined as 

dial particular Tinclhod ol cxcrung personal influence 
by which one ituliviiJual is brouphl to accept (roni 
anollicr ... an opinion or belief . . . wiihoul having . . 

adequate logical grounds (or its acccpiancc. 

Here, again, the tendency to submission is an 
important factor. The child at school accepts 
unhesitatingly the beliefs and opinions placed 
before it by its teachers, because il is encouraged 
to regard them as its superiors in know'ledge 
and wi.sdom, or because it fears rejection or 
of withdrawal of love. 


LESSON 10 

Analysis of the Emotions 


I N Lesson 4 attention was drawn to the fact 
that at every moment conscious experience 
has three distinguishable aspects, viz. cog- 
nition, affection or feeling, and conation. An 
emotion is a state or condition of mind m which 
the atfcciive or feeling element is especially 
prominent. Ordinary language, by giving names 
to the emotions, such as fear, anger and so on, 
stresses this fact, bul tends also to suggest that 
an emotion is nothing but feeling. 

it is important, therefore, to remember that 
when we are emotionally excited, our total 
experience includes cognitive and conative 
elements. We nol only feel fear, for example. 


bul do so becau.se we are aware of, say, im- 
pending danger. Moreover, our fear prompts 
us to run or lo he still, according to the nature 
of the dangerous situation. 

Major Emotions 

The major emotions are closely bound up, as 
already pointed out, with those innate tendencies 
to behaviour which constitute ihe core of human 
nature ; and the fact that an emotion such as 
fear may, in the adult, be roused by a variety of 
situations is simply one aspect of the more 
fundamental fact that by means of association, 
conditioning {see Lesson 7), and the grasp of 
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meaning, the innate tendencies to behaviour 
may themselves be called into activity by a wide 
range of situations. Most of our emotions arc 
complex, e.g. admiration (referred to in Lesson 
9), and arc dependent upon the simultaneous 
activity of more than one innate tendency. 

From the point of view of the external ob- 
server, emotion is invariably associated with 
various kinds of bodily activity, which include 
actual behaviour such as running away in fear 
or striking in anger, certain facial expressions, 
and certain complex changes within the body. 
Facial expression is a less sure guide to the 
nature of the emotion felt than is usually 
assumed to be the case. Woodworth, in 
Contemporary Sclun>ls of Psychology, writes : 

A ravounlc experiment on emotional expression is 
that of piesenling pholograpbs of facial poses (or various 
emotions a’ld asking your subiccls to judge wlial 
emotion IS intended by each pose. The experiment 
brings oiu the Fact very clearly that the emotion cannot 
he recognized with certainty from a still picture alone 
A smiling or laughing face mav, indeed, give almost 
100 pci cent, of )udgments of amusement or happiness, 
and a lace intended to register pain may be so judged 
by as high as 85 per cent, of the ludges Surprise can 
also be successfullv registered and sometimes disgust. 
Hut feai IS apt to be misinterpicted, unless it takes on 
the quality ol horror , and anger has given only 30 40 
per cent, of right judgments 

Darwin (1809 82) mainlaincd that some 
facial movements under the stress of emotion 
arc relics of movements that once possessed 
survival value. Sneering in contempt, for 
example, is a relic of a primitive movement to 
bare the teeth preparatory to attack ; and the 
expressive movement of the nostiils in disgust 
IS a vestigial form td' a movement which was 
originally defensive against bad odours. 

Internal Bodily Changes 

Experimental work has shown that emotional 
excitement is accompanied by complex and well- 
marked changes within the body. If a well-fed 
cat IS placed on a table and examined by X-rays, 
Its stomach is seen to be making rhythmical 
churning movements. A dog is then brought 
into the room and encouraged to bark at the 
cal. The cat displays the usual signs of anger, 
and at the same time the X-rays show that the 
movements of its stomach abruptly cease and 
may not be resumed until a quarter of an hour 
after the dog has gone. Anger completely 
inhibits the processes of digestion. 

Still more subtle internal bodily changes have 
been observed. There arc within the body 
endocrine glands (see Lesson 5), which secrete 
into the blood complex chemical substances 
called hormones, which affect the activity of 
various other organs. Two of these glands, 
situated near the kidneys and called the adrenals, 
secrete a substance called adrenalin, which has 
a tonic effect upon the heart and muscles and is 
essential to life. In fear and anger the secretion 
of adrenalin is increased. 


As a consequence, the heart beats more 
rapidly ; the veins squeeze the blood more 
quickly into the heart, so that the circulation is 
accelerated ; and the liver releases quantities of 
stored sugar into the blood to .serve as fuel for 
the muscles. All these changes (including the 
inhibition of digestion mentioned above) facili- 
tate the violent bodily exertion involved in the 
behaviour of running or fighting, in which fear 
and anger would, apart from the restraining 
influences of custom and habit, naturally find 
expression. 

Endeavours have been made to find different 
internal bodily states corresponding to the 
different emotions, but investigation along these 
lines has not been very successful. The 
internal bodily changes which occur in fear and 
anger have been found to occur also as the 
result of violent pain, in strenuous muscular 
activity, in football players before a game, and 
in students just before an examination ; yet it is 
clear that the emotion of a student or a football 
player in such circumstances is not necessarily 
either fear or anger. Emotional conditions 
such as amusement and cuiiosity do not seem 
to be associated with any very specific internal 
bodily changes. 

Theory of the Nature of Emotion 

These facts lead naturally to the consideration 
of a famous theory of the nature of emotion 
called the James-Lange theory, put foiward 
simultaneously (about 1887) by the American 
psychologist William James (1842 1910) and 
the Danish physiologist C. L.ange. The gist ol 
the theory is that an emotion is simply a con- 
fused mass of sensory experience arising from 
the sensory impressions coming in from the 
various parts of the body, including the internal 
organs, and that the difference in quality 
between the various emotions is due to the 
different combinations of sensory impressions 
arising from different bodily changes. James 
expressed this, rather paradoxically, by saying 
that we do not cry because we are sorry or 
strike because we are angry, but that we are 
sorry because we cry and angry because we 
strike. His most cogent argument in support 
of the theory was that if w'c think away all the 
bodily accompaniments of an emotion, there is 
no emotion left. James said : 

Emotion dissociated from all bodily feeling is in- 
conceivable. The more closely I scrutinize my states, 
the more persuaded I become that whatever moods, 
affections, and passions I have are m very truth con- 
stituted by, and made up of, those bodily changes which 
wc ordinarily call their expression or consequence ; 
and the more it seems to me that if I were to become 
corporeally anaesthetic I should be excluded from the 
life of the affections, harsh and tender alike, and drag 
out an existence of merely cognitive or intellectual 
form. 

James was discussing here, not so much 
orrintional excitement, which includes cognitive 
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iiiicl contitivc eleinenls, but merely its affective 
aspect ; and later experimental work discredits 
James’s theory as anything approaching a 
complete explanation of emotion. 

Experiments with Adrenalin 

Experiments have been performed to test the 
adequacy of the James-Lange theory of emotion. 
Professor Sherrington (1861-1952), by cutting 
certain nerves in a dog, deprived it of almost all 
sensation from the interior of the body, yet no 
apparent change occurred m the dog’s behaviour. 
This remained of the kind which in a normal 
dog would unhesitatingly have been interpreted 
as expressive of the emotion appropriate to 
the situations. Cannon (1871 1945) performed 
an even more drastic experiment by cutting 
certain other nerves in a cat, and thereby 
rendering impossible the organic changes which 
usually occur with emotion. Yet the cat 
continued to show all the overt signs of emotion, 
such as hissing, flattening its ears, etc. 

These experiments are not conclusive, us there 
is no means of knowing what the dog or cat felt. 
F’xperiments have been performed with a view 
to inducing artificially in human beings — e.g. by 
giving adrenalin— the internal bodily changes 
which normally accompany excitement of an 
emotional naiuie. 

The results of these experiments show fairly 
conclusively that it is impossible to reproduce 
all the qualities of a particular emotion simply 
by giving hormones such as adrenalin. This 
may be due to the fact that there is not as yet 
sufficient knowledge about the particular 
physiological mechanisms brought into play 
when one experiences emotion, or (and this 
seems tho more likely theory) that there is some 
nervous activity in the brain which is an integral 
part of any emotional experience. It is known 
that the part of the brain called the hypo- 
thalamiis plays a very important role in the 
experiencing of any emotional excitement. 

Pleasure and Pain 

Another element in the afTective aspect of 
emotional excitement is “ feeling,” in the narrow 
technical sense referred to in Lesson 4. Feeling, 
according to most psychologists, is of two kinds 
only : pleasure, and pain or ” unpleasure.” 
(The latter word is used to avoid confusion with 
sensed pain due to the stimulation of specific 
nervous end-organs.) Feeling in this sense is 
something of a mystery. It may be experi- 
enced in connexion with any kind of mental 
experience. Pleasure may be felt in the mere 
sensing of certain colours or sounds. 

Moreover, while we can “ image,” or recall 
imaginatively, both cognitive experiences and 
those elements in emotion, for example, which 
are due to bodily sensations, this does not seem 
♦o be true of feeling in the strict sense. Whether 


feeling is itself conditioned or accompanied 
in any way by internal bodily changes is a 
disputed point, but emotions may be either 
pleasant or unpleasant in regard to their 
” feeling tone,” and emotional excitement above 
a certain degree of intensity is, of course, nearly 
always unpleasant. 

If we regard emotion as bound up with the 
primary conative tendencies, and accept the 
view that emotional excitement is specially 
strong when conation is thwarted or held up in 
some way, the unpleasantness of very strong 
emotion is explained by the well-established fact 
that feeling is conditioned by the success or 
failure of conation, success being accompanied 
by pleasure and failure by unpleasurc. 

Derived Emotions 

In human beings the development of intelli- 
gence and imaginative foresight permits the 
fulfilment or otherwise of conation to be 
imaginatively anticipated. This fact led Professor 
McDougall to suggest that certain well-known 
states of mind, such as confidence, hope, 
anxiety, despondency, and despair on the one 
hand, and regret, remorse, and sorrow on the 
other, are differentiations of the fundamental 
forms of feeling— pleasure and unplcasure. 
These states of mind he calls “derived emotions,” 
using the word “ derived ” to 

denote the fact lhat an emotion of this class is not 
constantly correlated with any one impulse or tendency, 
but lather may arise in the course of the operation ol' 
any strong impulse or tendency. 

Our emotional experiences of fear, anger, 
wonder, and so on may be tinged not merely 
with pure pleasure or unpleasure, but with 
subtle variations of these elements, according 
to the degree to which we anticipate the probable 
future course of events ; for example, the 
“ anxious ” fear of a mother who, when her 
child fails to return from school at the usual 
hour, not only fears a possible accident but half 
contemplates that her fear may be realized. 
Her “ anxiety ” is that particular modification 
of unpleasurc which normally accompanies 
fearful anticipation. 

Disposition and Moods 

Following A. F. Shand (1858-1936), 
McDougall classified confideiFCe, hope, anxiety, 
despondency, and despair as “ prospective 
emotions of desire,” and regret, remorse, and 
sorrow as “ retrospective emotions of desire.” 
The former accompany a conative tendency 
whose goal is in the future, while we experience 
the latter when our impulses are directed to- 
wards the past, e.g., when we regret what might 
have been. 

Touching upon the subject of ” disposition ” 
and “ moods,” when a person is spoken of as 
being of a timid, or irascible, or inquisitive 
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disposition, the expression denotes primarily 
that the person in question is specially liable to 
evince fear, anger, or curiosity, as the case may 
be. A person’s disposition, therefore, is de- 
pendent upon the fact that the various innate 
tendencies to behaviour and their accom- 
panying emotions seem to be inherited in 
different degrees of strength in different persons, 
and it seems at least possible that racial differ- 
ences are partly of this kind. 

At present this suggestion is little more than 
speculation, as anthropologists arc by no means 
agreed as to what is really meant by race. 
Many differences between peoples popularly 
regarded as racial and therefore as innate are 
really acquired differences due to different 
cultural traditions. 

“ Moods ” are related to the emotions ; this 
is shown by the fact that in everyday speech 


the moods are described by adjectives derived 
from the names of the various emotions, e.g., 
an angry or pugnacious mood, etc. Moods 
are commonly due to the evocation of an 
emotion which fails to find complete expression. 
A man provoked to anger at his work, for 
example, may find it expedient to conceal his 
anger for the time being, but will return home, 
in consequence, in an angry mood. 

The persistence of moods seems to be duc - 
at least in part — to the persistence of the bodily 
conditions which accompany the emotion, and 
a mood renders the person suffering from it 
especially susceptible to a recrudescence of the 
appropriate emotion. Kicking the cal because 
some time earlier someone to whom one 
cannot retort has aroused one’s anger, is an 
example of a mood initiated by frustrated 
emotion passing into open emotion once more. 


LESSON 11 

Theories of Human Temperament 


T he classification of men according to tem- 
perament dates back to classical antiquity 
Hippocrates, the Greek physician (r. 460- 
377 B.C.), taught that the body was composed 
of four humours,” and that health was due to 
a harmonious blending of these. The four 
humours were blood, phlegm, and yellow and 
black bile. 

About five hundred years later another great 
physician, Galen, distinguished four varieties 
of temperament, each due to a preponderance 
of one or other of the four humours, viz., the 
sanguine, the choleric, the phlegmatic, and the 
bilious. A man of sanguine temperament was 
characterised by superficiality of emotion and 
inconstancy ; a bilious temperament mani- 
fested itself in stability of emotion and inflexi- 
bility of purpose ; the words choleric and 
phlegmatic had roughly the same meaning as 
at the present day. 

Endocrine Theory of Temperament 

Recent discoveries concerning the endocrine 
glands have caused some investigators to 
conclude that temperament is that aspect of 
personality determined by the influence on the 
genera] chemical processes of the body and 
upon the nervous system in particular of the 
endocrine glands considered as an interrelated 
system. It is doubtful, however, whether the 
ascertained facts really justify some of the 
theories which have been elaborated. 

It is well known that inadequate secretion 
from the thyroid, a small gland in the throat, 
leads to general sluggishness, and that, in the 
very young, thyroid deficiency results in im- 
becility and dwarfism ; and also that equally 


drastic consequences ensue from the mal- 
functioning of the pituitary gland at the base of 
the brain. Tixcess of the secretion from this 
gland in youth leads to giantism, while a 
deficiency results in a dwarfish development. 

Modern advocates of the endocrine theory 
of temperament see in these and similar facts 
the final key to all problems of personality. 
The subject is too technical and controversial 
to pursue here, but those who arc interested 
arc recommended to read Dr. E. Kretschmer’s 
Physique and Character. Dr. Kretschmer’s 
view, briefly, is that temperament is the expres- 
sion in mental life, not merely of the endocrine 
glands, but of the whole bodily chemistry. 

Asthenics and Pyknics 

On the basis of measurement Dr. Kretschmer 
distinguished three physical types, which he 
called the asthenic, the pyknic, and the athletic. 
Asthenics are lean, and of average height, 
but have narrow shoulders, flat chests, and poor 
muscular development. Pyknics are medium in 
height or short, with rounded figures, thick 
limbs and prominent abdomens. Athletics 
are well developed and above the average in 
height and strength, but arc regarded by Dr. 
Kretschmer as a sub-variety of the asthenics 
rather than as a distinct type. 

There are two sharply differentiated forms of 
insanity known respectively as manic-depressive 
insanity (characterised by alternation between 
extreme exaltation and extreme depression) 
and schizophrenia (in which the patient lives 
entirely in a fantastic dream-world of his own). 
From a study of the physique of asylum 
patients Dr. Kretschmer was led to the 
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conclusion that there is an adinity between manic- More recently W. H. Sheldon, in the U.S.A., 
depressive insanity and the pyknic type of developed a system of classifying people 

physique on the one hand, and between according to their physique, using a photo- 

schizophrenia and the asthenic and athletic graphic method, lie distinguishes three corn- 

types on physique of the other. ponents of physical build, and considers that 

these physical dimensions are related to definite 
Cyclothymes and Schizothymes psychological types. His theories are related 

Following up this clue. Dr. Kretschmer dis- to those of Kretschmer, but constitute an 

tinguished two extreme types of temperament, advance on earlier work in that he provides 

the cyclothyme and the schizothyme. The ways of measuring and estimating the degree 

individual of cyclothymic temperament tends to which each physical component is present in 

to be sociable and genial, but is apt to oscillate any one person. 

between moods of exaltation and depression. Much work has been done both in Britain 
Physically he is of the pyknic type. The and in the U.S.A. on the statistical analysis of 

schizothyme is apt to be of asthenic or athletic psychological tests which have been specially 

physique ; in temperament he is unsociable designed to measure temperamental differences, 

and rc.scrved, capable of deep emotion, but By using mathematical techniques, a number of 

outwardly cold and unresponsive. factors (or dimensions) of temperament have 

In the majority of people temperament is a been described. Thus Fysenck, in London, 

blend in varying degrees of cyclothymic and considers that there is an important factor of 

echizothymic characteristics, and physique a ncuroticisni, and that people vary in the extent 

corresponding blend of pyknic and asthenic to which they have this factor in their per- 

factors. Sutferers from manic-depressive in- sonality. He has also found a factor on intro- 

sanity and schizophrenia can be regarded as version-extraversion, similar to that described 

representing the extiemc ends of a scale of by Jung (,sre Lesson 24). 

temperamental difference, the centre of which While these factors are of great descriptive 
is occupied by normal, well-balanced individuals, value, it should be remembered that they are 
while more or less well-marked cyclothymes statistical constructions, and may not exist as 
and schizothymes fill the gaps at each end. real entities. 

.ESSON 12 

Role of Sense-Organs in Mental Life 

P RFciDiNCi Lessons have dealt primarily with at the temperature of the surrounding air, 
affection and conation, while cognition, the pencil will evoke at most places a simple 
the third of the distinguishable features sensation of contact, but here and there a 
of mental life referred to in Lesson 4, has been distinct cold sensation will be felt. This is 
more or less taken for granted. It is now time due to the presence of “cold spots,” at each 
to deal with cognition in more detail. of which the sensory nerve-endings within the 

An important part is played in cognition by skin arc specialised to give that particular 
the sense-organs. Very simple organisms such response only to stimulation. There arc several 
as the minute, jelly-like creature. Amoeba, seem cold spots within a half-inch square on the 
to be sensitive all over to environmental stimuli back of the hand. 

such as light, temperature, etc., but in the The four kinds of sense-organ within the skin 
highqr organisms responsiveness to external give the sensations of warmth, cold, touch, and 
stimuli becomes concentrated in the various pain. Most so-called touch sensations are 
special sense-organs. In addition to the really blends of some or all of these four kinds 
external sense-organs, moreover, there are of sensation. The sensation of burning heat, 
internal sense-organs associated with the for example, is a blend of warmth and pain, 
muscles and joints, the gullet, lungs, stomach. Each kind of spot responds in its own way 
etc. The experiences of sounds, colours, irrespective of the stimulus. A cold spot will 
smells, etc., of which we become aware as the give a sensation of coldness even if stimulated 
result of the stimulation of our sense-organs, with a warm object. Most objects which come 
arc known technically as sensations. into contact with our skin stimulate more than 

one kind of spot. A sensation of moisincss is 
Cutaneous Sense Organs a combination of touch and cold. A .sensation 

The skin contains four distinct kinds of of great coldness is a sensation of pain, due to 
sense-organ, each of which gives us a difl'erent stimulation of pain spots as well as cold spots, 
kind of sensation. If the back of the hand is The sense-organs in the muscles, tendons, and 
explored carefully with the point of a pencil mints give information regarding the movement 
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and position of our limbs, and also make 
us aware of the resistance of objects to our 
muscular efforts. The muscle sense-organs 
and the sense-organs in the skin work together 
to inform us of the hardness or softness of 
objects. Hardness is partly touch, but mainly 
a muscular sensation of resistance. 

The sensation of pressure is due to the stimula- 
tion of nerve endings in the muscles when the 
skin is pressed down on them. If pressure 
increases, the resulting sensation is one of what 
is called “ deep pain,” i.e. the peculiar pain 
sensation felt, for instance, when another person 
grips one’s arm tightly. Sensations of pressure 
and of deep pain are unobtainable when the 
skin over the portion of the body concerned 
has been rendered anaesthetic, so that the sense- 
organs in the skin itself are no longer responsive 
to stimulation. 

Sense of Smell 

'I'he sense-organs of smell are situated well 
hack inside the nose, and it is not possible, in 
consequence, to apply separate stimuli to the 
different kinds of nerve cell found there m ordei 
to ascertain wliethcr they are separate, simple 
sensations of odour comparable with the simple 
sensations of touch, pain, etc., given by the 
skin. But by assembling collections of objects 
giving as many difteient odours as possible, and 
then endeavouring to classify the various odours 
on the basis of the resemblances and differences 
between them, it has been found that odours 
can be arranged in series grading from one 
” salient ” odour to another. H. Henning, a 
German investigator, distinguishes six salient 
odours as follows, the words in brackets indi- 
cating the substances which have these odours ; 

Spicy (pepper, doves, nulmegs, cit.) , flowery 
(heliotrope, cle.) ; Iruity (apple, vinepar, orange 
jiiicc, etc ) , lesinous (lurpcnline, pme needles, etc ) . 
foul (liNtlrogen sulphide, etc.) ; scorched (tarry 
substances) 

The student will note that the adjectives used 
to designate the odours are mainly derived from 
the names of things. The fact that while there 
is an extensive vocabulary to describe colours, 
sounds, and tastes, we have for smells to make 
shift with derivative words, brings out clearly 
the relatively unimportant role played by smell 
in human mental life. Recent investigation has 
shown that there is a relation between the 
chemical structure of the substance and the 
sensation of smell evoked by it. 

The acuteness of the sen.se of smell difiers 
greatly from one individual to another Some 
people are unable to smell certain odours at all ; 
on the other hand, there is a frequently quoted 
instance of a woman m charge of a boarding 
school who sorted the boys’ linen, after the 
wash, by the smells alone ! Many so-called 
smells are really not smells at all. Ammonia. 


for example, is, strictly speaking, odourless ; 
the sensations derived from sniffing it are due 
to its irritant action on the sensitive membranes 
of the nose and throat, etc. 

Sense of Taste 

The interior of the mouth yields sensations 
of touch, temperature, and pain, as well as taste 
sensations proper, and most ” tastes ” are really 
combinations of taste, odour, and other sensa- 
tions. Investigation has reduced the number of 
pure taste sensations to four : bitter, sweet, 
sour, and salty. The organs of taste are 
situated in protuberances on the tongue and soft 
palate, called papillae. Some papillae give only 
one taste, others two or three or all four. 

Ihe taste organs for bitter arc situated 
principally at the back of the tongue, those for 
sweetness at the tip, those for sour at the sides, 
those for salty at the tip and sides. Substances 
yield sensations of taste only when dissolved. 
If the tongue is dried and a pinch of dry salt 
placed on it, only a sensation of contact is felt 
until saliva accumulates again on the tongue 
and dissolves the salt. 

Many tastes arc largely smells. If the nose 
is plugged with cotton wool, a piece of apple 
and a piece of onion will be found to taste alike. 
As examples of ” tastes ” which arc blends of 
several kinds of sensation, tea and lemonade 
may be cited. Analysis shows that tea gives a 
combination of sweet and sour tastes, a sensa- 
tion of temperature, a smell, and a weak pain 
sensation, while the characteristic ” flavour ” ot 
lemonade is composed of a blend of a bittei 
taste, a temperature sensation, an astringent 
sensation, and a smell. 

Awareness of Colour 

Our awareness of the colours of objects is 
dependent upon the stimulation of the retina 
of the eye by light of varying wavelengths. 
Light of a particular wavelength will stimulate 
special sense-organs to send a nervous impulse 
to the brain, and the impulse from any one 
receptor in the eye will always give rise to the 
perception of the same colour. Stimulation of 
the brain in human beings undergoing brain 
operations under local anaesthesia can give rise 
to various .sensations of ” colour.” The psycho- 
logist is concerned with the colours which we 
actually experience ; these, like smells and tastes, 
are sensations. It is not possible here to deal 
adequately with all the complexities of colour 
experiences, but two of the most important 
points must be touched upon, i.e. the so-called 
complementary colours and ” aftcr-scnsations.” 

If a disk divided into differently coloured 
sectors is rotated rapidly, different colour effects 
will be experienced according to the colours 
used. If only red and yellow sectors are used, 
the rotating card will appear to be orange ; the 
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iwo colours blend to produce an intermediate 
colour. If red and green are used, both colours 
will disappear and the rotating card will appear 
to be grey. 

Colours which cancel each other in this way 
instead of blending are called “ complementary 
colours, and every colour has a complementary 
colour in this sense. The complementary 
colour to blue is yellow. (The mixing of 
pigments does not yield the same results, as the 
factors involved in this case are much more 
complex.) Complementary colours are also 
known as “ contrast ” colours. For example, 
red and green are complementary. Suppose 
that we place a red disk on a white background 
and cover the whole with tissue paper so as to 
blur the edge between the two colours. The 
white background in the neighbourhood of the 
red patch will assume a greenish hue. Red and 
green are thus said to be “ contrast ” colours, 
because when m the circumstances stated one 
appears, it suggests or causes the other colour to 
appear al?4o. 

After-sensations 

After-sensations can be classified as negative 
and positive. If the student will look steadily 
at some brightly coloured object for 30 seconds 
or so, and will then turn his eyes to a white 
surface (the ceiling, for instance), he will sec a 
patch similar in shape to the coloured object 
but complementary to it in colour. This 
experience is called a negative after-sensation ; 
after-sensations of this kind are constantly com- 
plicating our colour experiences. Every woman 
must have felt how diHicult it is to judge the 
precise colour of a piece of material after having 
examined a number of differently coloured pieces 
in succession. Difficulties of this kind are due 
in part to the persistence of negative after- 
sensations of the colours previously examined. 

A positive after-sensation can be obtained by 
looking steadily at an electric light for a few 
seconds and then interposing a book between 
one’s eyes and the light. For a short but 
appreciable period one will seem to see the 
light faintly shining through the book. 

Vision 

Novelists frequently speak of “ sweeping 
glances,” but a little attention on the part of 
the student to the eyes of his friends will show 
him that this expression has no justification. 
The eye sees only while it is at rest ; thus when 
we are looking round a room, our eyes move 
not continuously but in little jerks, jumping 
from one point to another. The same thing 
occurs in reading, the eyes jumping from one 
point to another along the line and then jump- 
ing back to the beginning of the next line, the 
actual .seeing taking place between the jumps. 

One’s usual appreciation of the solidity of 


objects Is due to the co-operation of both eyes. 
Each eye, taken separately, yields a slightly 
different impression of the object, but the two 
impressions together combine to give a “ stereo- 
scopic effect,” i.e. a three-dimensional effect. 
But this is not true of objects which are more 
than about a hundred feet from the eyes. 

Hearing 

The sounds of which we are aware are due to 
the stimulation of our ears by vibrations in the 
air. Sounds may be classified as musical tones 
and noises. A pure musical tone is due to the 
stimulation of the ear by a succession of uniform 
vibrations. An irregular, unsteady medley of 
vibrations gives a noise. Tones differ in loud- 
ness, in pitch, and in timbre. Differences of 
pitch arc correlated with differences of vibration 
rate ; differences of timbre are due to the 
presence with the fundamental tone of what are 
called ” overtones.” When a violin string 
vibrates, it not only vibrates as a whole, there is 
also a separate vibration of the half, the third, 
and so on. It is these subordinate vibrations 
which give the overtones, and the differences 
between the overtones given along with the 
fundamental tone afford one of the chief means 
of distinguishing between the sounds of different 
musical instruments. 

Complex Speech Sounds 

Speech sounds are very complex. There are 
not only tones and overtones due to the vibra- 
tion of the vocal cords, but additional high 
tones due to the mouth and nose. In pro- 
nouncing cc, for instance, mouth tones are 
prominent which involve a vibration rale ten 
times that of middle C of the piano. The 
pronunciation of .s involves a mouth tone of 
which the vibration rate is three times higher. 
These high mouth tones are audible only to a 
very sensitive ear. Hence the dilficulty even the 
partially deaf person experiences in under- 
standing speech ; he can hear sounds, but he 
misses the proper values of vowels and con- 
sonants. 

Other Functions of the Ear 

The ear analyses sounds much more delicately 
than the eye analyses colouxis. The range of 
colour variation to which the eye is sensitive is 
comparatively limited. Audible tones range (in 
terms of air vibrations) from 20 to 20,000 vibra- 
tions a second, and most people can distinguish 
tones only four vibrations apart. It is interest- 
ing to speculate how different human life would 
be if the reverse were true and we discriminated 
colours more accurately than we discriminate 
sounds. Colour art would be as complex as 
music is now, and music, if it existed at all, 
would be a very simple and crude affair. 

The ear is not merely the organ of hearing. 
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Role of Sense-Organs in Mental Life 


Certain portions of the inner ear, called the 
vestibule and the semicircular canals, play an 
important role in the maintenance of posture 
and equilibrium. Inclining the head in various 
directions leads to the stimulation of sensory 
nerves in the vestibule, as a result of which we 
are able to judge the position of our head and 
correct it if necessary. 


The semicircular canals lie in ditterent planes, 
and contain a watery fluid which rotates when 
the head is rotated. The rotation of this fluid 
stimulates hair-like nerve cells within the canals, 
and it is from these cells that we derive those 
sensations which enable us, even when we arc 
blindfolded, to judge accurately in which 
direction the head is rotating. 


LESSON 13 

The Nature of Perception 


A LITTLE practice in introspection will enable 
the student to isolate sensations of the 
various kinds described in Lesson 12, but 
wc do not live in a world of “ pure " sensations. 
A prick in the arm is experienced not merely as 
a combination of contact with something and 
pain, but as the point of a needle or a thorn. A 
patch of blue colour is seen as the sky, or a 
flower, or a woman’s frock. Our sensations 
point beyond themselves to a world of objects 
and events and persons which wc perceive by 
means of them. 

Perception in adults is complicated by thought, 
imagination, and the influence of language, but 
in the higher animals, and probably in very 
young children, these complicating factors are 
absent. The nature, of perception (i.e. the pro- 
cess of apprehending and responding to colours, 
sounds, and so on, as having meaning) is only 
imperfectly understood, and psychological 
theory on the subject has changed considerably 
in recent years. 

An Active Process 

Perception is essentially an active process of 
interpreting our sensory experiences. Let the 
student listen for a moment to noises reaching 
him from the street outside. Considered simply 
as noises, each of them is a sensation, but this 
one, he realizes, is the horn of a passing car, 
that a dog barking, while that distant rhythm of 
musical notes is a band in a neighbouring road. 
Underlying these distinct and prominent sounds 
there is possibly a background of other noi.ses, 
among which nothing special can be dis- 
criminated. 

A simple experiment of this kind illustrates 
several of the factors involved in perception. 
At any one moment the world around us which 
impinges upon our sense-organs provides us 
with a multitude of different sensations. To 
our eyes the world appears as a variegated 
manifold of coloured patterns. In the Tate 
Gallery, London, there is a striking picture 
by Pissarro of the Boulevard des Italicns at 
night. At a distance of a few yards one sees 
the gaily-coloured kiosks, the shop-fronts, 
the long rows of lights, the passing cars, all 


the colourful animation of a Parisian thorough- 
fare. Go nearer and examine the picture closely, 
and it suddenly becomes an almost meaningless 
medley of patches and daubs of differently 
coloured paint. 

The Visual Field 

Analysed into its component sensations, 
our visual field at any moment is like the picture 
seen close at hand. When wc perceive it. as a 
world of things, it is like the picture seen from 
a distance. In looking at the picture from a 
distance, one sees more than is actually jaiven 
on the canvas. The cunning arrangement of 
pigments merely serves as a cue ; the perception 
of the boulevard at night is the response of the 
percipient to that cue. To a savage con- 
templating the same picture at the correct 
distance it w'ould appear entirely different. 
Never having experienced motoi-cars or news- 
paper kiosks or arc-lights or shop-fronts 
or even a street, he could not now see (hem in 
the picture. 

Precisely the same would be true of the 
sounds heard from the street. To the student 
they are significant ; they are indicative of 
the presence of this or that real object in the 
world, but they can be so only in virtue of his 
past experience. In the case of a person who 
had had no previous experience of dogs 
or rnotor-cars or brass bands, the various 
prominent sounds which impinge upon his ears 
might still catch his attention, but they would 
not be meaningful ; he would hear them, but 
he would no longer perceive a world of objects 
by means of them. 

Patterns in Perception 

How is it that sensations such as colours, 
sounds, etc., come to .serve as cues to things ? 
Past experience is obviously important, but how 
does the process of learning which is involved 
begin ? Into what sort of world is the child, 
who is without past experience, born ? The 
first point to notice is that the baby's world is 
not a mere medley of sensations pouring in 
upon him in inextricable confusion. Sensations 
differ in quality, fall into groups, exhibit 
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orderly arrangement. The blind man, restored 
suddenly to sight and seeing a landscape for 
the first time, would be aware not merely of a 
multitude of coloured points, but of coloured 
shapes— here an expanse of green, above it an 
expanse of blue, and so on. Colours are nol 
merely given as so much crude colour, but are 
given in patterns. 

The importance of patterns of this kind in 
perception has been much stressed by a group 
of German psychologists known as the Gestalt 
school. Gestalt is a German word meaning 
shape, form, or configuration. A melody is a 
good example of a Gestalt or pattern. The 
various notes constituting the melody are 
arranged in a particular way. In a melody, 
moreover, the arrangement is more important 
than the separate notes, as can be realized 
from the fact that a change of key changes 
each of the notes without changing the melody 
itself. 

Complex. Sensory Pattern 

The Gestalt school maintains that patterns, 
rather than isolated sensations, form the basis 
from which the perceptual interpretation of 
sensory experience starts. A now classical 
experiment performed by Professor Kohler is 
frequently cited in support of this view. Two 
boxes A and B, each painted in a different 


shade of grey, are placed side by side, and an 
animal is trained to take food from the lighter- 
coloured box B. The box A is then replaced 
by another box C of a grey still lighter than B, 
and it is found that the animal now goes to C 
for its food instead of to B. 

This result is inexplicable if, as would once 
have been assumed, the animal's food-seeking 
impulse had merely become attached, by 
“ conditioning ” {see Lesson 7) to a particular 
visual sensation, i.e. the grey of the box B. 
The animal has in fact been responding to the 
whole complex sensory pattern “ two-shades- 
of-grey-one-lightcr-than-the-othcr,” and con- 
tinues to do so. Similar experiments performed 
with young children have produced similar 
results. An extremely important kind of pattern 
is that afforded, e.g. by a compact, closed figure 
of definite outline against a relatively vague 
background. To the student this may sound 
mere common sense, but insistence upon the 
fact marks, nevertheless, a complete break 
from a long-established and respectable tradi- 
tion in psychology. 

The second point to note is that perception 
IS a process which subserves practical ends. 
The ability to hear a noise just round the corner 
as proceeding from a rapidly approaching 
motor-car may be a matter of life or death if 
one wishes to cross the road. 


LESSON 14 

The Processes of Perception and Conation 


A s previously pointed out, perception is a 
^ process which subserves practical ends. 
^ Perceptual interpretation is carried on 
under the guidance of conation organized in the 
innate, conative tendencies already discussed. 
The hungry animal singles out and attends 
spontaneously to the smell of food, and the 
human infant — who, of course, is a gregarious 
animal — singles out and attends to those visual 
and auditory patterns which arc faces and 
voices, within 25 days of birth. Thus not all 
the sensations resulting from the stimulation of 
the sense-organs receive equal attention. Some 
are discriminated, others are more or less 
ignored from the beginning. 

Various factors facilitate interest and dis- 
crimination. Of these the most important is 
change. Our sensory experience is always 
changing, but sometimes it may change abruptly. 
Rapidly moving objects, sudden noises, and so 
on are instances of this kind of change, and 
provoke interesi and attention. 

Sensory patterns do not occur in isolation. 
They are discriminated within a wider context, 
and they recur in different contexts. Consider 
the visual pattern in the baby's world which is 


Its mother's face. The child is hungry and its 
mother feeds it ; it is in discomfort and its 
mother relieves this. If the student bears in 
mind the account which was given in Lesson 7 
of Pavlov's dogs and the process of “ condi- 
tioning ” he will realize that a similar process 
takes place in the baby. 

Meaning and Retention 

The whole situation for the child is one which 
terminates in conativc satisfaction, and the 
mother's face is a recurrent visual sensory 
pattern in the satisfying situation. Her face 
thus comes to mean the satisfaction of hunger 
or the removal of discomforf to the child, just 
as the note of the bell comes to mean food to the 
dog. The mother's voice is a similarly re- 
current pattern, and acquires meaning for the 
child in the same way. A part of the total 
situation (i.e. the face or voice as a single 
visual or auditory pattern) comes to stand for 
the whole, and to evoke in the child behaviour 
appropriate to the whole. Thus when it secs 
its mother’s face, it stretches its arms out and 
crows, just as the dog salivates. 

With the occurrence of different situations- 
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Processes of Perception and Conation 


as, for example, when the child is reprimanded 
or restrained and its conative impulses are 
thereby thwarted — new elements are added to 
the meaning of the visual and auditory patterns. 
To take an instance of another kind : the child 
sees a round, compact something, reaches out 
its hand and grasps a ball. 

Tactual sensations of smoothness and so on 
follow, and the next time the ball is seen this 
previous experience of its qualities as felt gives 
a new meaning to the visual pattern. In both 
examples the principle is the same ; past ex- 
perience persists in virtue of relent ion, a basic 
iact in mental life {see Lesson 4), and it enriches 
the present. Cndless instances might be given. 

Progressive Discrimination 

The world, however, is a complicated place, 
and perceptual meanings acquired in this way 
are at first inadequate to its complexity. The 
baby to whom the household black cat is a 
warm, soft thing to be stroked, strokes one day 
a tabby interloper and is scratched. Dis- 
crimination between black and tabby patterns 
soon follows. Failure to discriminate is shown 
in the early stages of talking when, in virtue of 
having learned to call the dog “ bow-wow,” the 
child calls all small animals “ bow-wow.” 
Children's drawings arc interesting in this con- 
nexion ; it has been found, for example, that 
very young children shown drawings of human 
heads without ears or eyes, etc., completely 
failed to notice the missing parts. Discrimina- 
tion between closely similar sensory patterns 
lakes place, because failure to make it leads to 
practical difTiculties and therefore to thwarted 
conation. 

Perception is thus a process in which we 
apprehend the presence and meaning of some 
total situation through the effect on our senses 
of some element within that situation which is 
icco^nized in virtue of past experience of it. 
Perception so defined is only possible because 
the world is an orderly place, in which things do 
not happen without sufheient cause. 

The active interpretative nature of perception 


is best seen in cases in which the interpretation 
of the given sensory pattern is erroneous. 
The timid person sees a coat hanging on the 
wall in a dark room as a person ; and to the 
apprehensive mother a dozen noises seem to be 
the crying of her baby upstairs. Conation is a 
powerful determining factor here. 

A subtler example is seen in misprints which 
occur even in the most carefully printed books. 
The proof-reader jumps to the conclusion that 
the word is rightly printed because he expects 
it to be so. The actual visual pattern of 
the printed letters resembles sufficiently the 
expected famdiar word to be mistaken for it. 

The fact that such “ perceptual illusions ” 
occui leads to a problem with which this brief 
account of perception must close. To state 
the problem as a question : What is the relation 
between the world we apprehend in perception 
and the “ real ” world as it is, apart from our 
apprehension of it ? The role of conation and 
past experience in perception, and the de- 
pendence of our sensory experience upon our 
possession of highly specialised sense-organs, 
inevitably suggest that the perceptual world of 
each individual is a private world, and the con- 
clusions of the physical sciences seem to support 
this view. 

Philosophical Problem 

There is no resemblance between the 
physicist’s world of space-time occupied by 
electrons and protons and the world of coloured 
and tangible “ things,” located in space, en- 
during through time, and shot through and 
through with emotional and conalive values 
and meanings, m which each of us lives. 

The problem is a philosophical one, and 
philosophers differ considerably in their views 
on the subject, which cannot, therefore, be 
pursued here, because a full appreciation of 
its significance and complexity requires a 
considerable knowledge of philosophy. The 
student should bear in mind that the nature 
of perception is not only a question for the 
psychologist but one for the philosopher also. 


LESSON 15 

The Process of Learning 


E veryone understands, in a rough and 
ready way, what learning means ; yet 
the problem of the nature of the learning 
process, and of the precise factors involved 
when a man, or a child, or an animal learns to 
perform some new act, is one of the most 
difficult and controversial questions in psycho- 
logy. Perception involves learning. The child 
who says “ Gee-gee ” on seeing a horse has 
learned to interpret accurately a particular 


sensory pattern, fn the first part of this Lesson 
are given some instances of learning in the 
sphere of behaviour. These arc followed by 
a brief discussion of the more important con- 
temporary theories on the subject. 

The point has already been stressed that all 
behaviour is adaptive ; it is directed to 
achieving an end which subserves the 
well-being of the creature concerned, Tn any 
example of learning, some new set of 
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circumstances, at first baffling, is mastered, and 
the capacity for adaptive behaviour, for achieving 
ends, is extended and enriched. The problem 
for the psychologist is to analyse and under- 
stand, if he can, the process or processes by 
means of which this enrichment of adaptive 
behaviour is attained. 

Maze Experiments 

. An immense amount of experimental work 
has been done in connexion with the investi- 
gation of the learning process, but only a few 
typical instances can be cited. One experiment 
is that of placing a rat in a maze, from which it 
can escape only by following an intricate path. 
A hungry animal is used, and the reward for 
escaping is food. At first the rat, after going 
through every inch of the maze, turning and 
doubling and exploring and going over some 
paths several times in succession, hits upon the 
way out by chance. In successive experiments 
blind alleys are progressively avoided, and 
eventually the rat travels unhesitatingly by an 
invariable and well-chosen path from the inlet 
to the outlet. 

Roughly similar results are obtained -with 
blindfolded children and adult human beings. 
The children and adults — particularly the latter 
—learn the maze more rapidly than rats, and 
make fewer mistakes, i.e. enter blind alleys or 
turn back on their course less frequently. Im- 
provement with the rats is only gradual ; with 
human beings there is apt to be a sudden im- 
provement, marked by an abrupt drop in the 
number of errors, after the first few trials. 

Rat’s Problem 

The puz/le box experiment is comparable 
with that of the cat in the cage {see Lesson 8). 
Food IS placed in a box which the animal — a 
rat, say > can open only by manipulating a 
simple latch. After a period of trial and error 
behaviour like that of the cat, the animal hits 
upon the right method of doing this, and opens 
the box and obtains the food. A second latch 
IS then added, which holds the first in position. 
Professor McDougall has said : 

Again ihe rat attacks ihe problem ; pushes and pulls 
Ql LI (ihe first latch) with teeth and paws, but in vain. 
Can he be taught by showing him how to move L2 7 
Let us try. After he has struggled vainly foi some 
time, we push his nose or his paw gently against L2, 
thus releasing iJ, and leave him to his task He 
quickly pulls down LI and obtains his food. After a 
lew repetitions of this teaching process he quickly deals 
eflectively with LI and L2, 

A third latch is then added, and the same 
procedure followed. Other latches are then 
added successively up to 14, each one being so 
arranged as to lock the preceding one. Accord- 
ing to McDougall, the rat requires to be assisted 
up to the seventh latch, learning more rapidly, 
however, with each attempt. 


From the seventh latch onward, the rat needs no 
assistance, no guidance ; he deals effectively with each 
new latch, mastering it within a very few seconds 
of the outset of his attack on the box. His facility 
becomes so great that he opens the whole .series of J4 
latches in about three seconds, repeating this again and 
again with sure deft movements and moving so rapidly 
that the eye can hardly follow. But sometimes he is 
a Inile careless, and fails to move a latch far enough ; 
then he attempts to raise the lid and finds it fast ; at 
once he runs back to LI 4. rapidly reviews the latches, 
finds the one on which he fumbled, opens it and the 
remaining latches up to LI, and so obtains the food. 

Similar experiments were performed by 
McDougall and his son with racoons, which 
were found to master all the latches in a series 
of 24 without assistance 

Chimpanzee Experiment 

A different kind of experiment has been per- 
formed by Professor Kohler with chimpanzees. 

A chimpanzee which had acquired the habit of \ 
using a stick to reach and drag towards him a 
banana lying on the floor outside his cage, and 
thus out of his reach without the stick, was 
given two sticks, one of which could be fitted 
into the end of the other to make a single long 
stick, and the banana was placed sufficiently far 
away for it to be impossible for him to reach it 
with either stick alone. For some time Ihe 
chimpanzee attempted in various ways to reach 
the banana by using the slicks separately, but 
at last gave the problem up. 

A few minutes later, while playing with the 
two sticks, the chimpanzee happened by chance 
to fit one into the other, whereupon he im- 
mediately jumped up and ran to pull the 
banana in with the jointed stick. When the 
slicks fell apart, he put them together again, 
obtained the banana, and without slopping to 
eat it raked in everything else he could reach. 
On the following day, when the experiment was 
repeated, the chimpanzee began by making 
merely random movements with the sticks, but 
in a few seconds fitted them together and re- 
peated his previous performance. 

Child and the Toy 

The foregoing experiment has been performed 
with small children with very similar results, 
An example is quoted by Professor Woodworth. 
A small girl just over three years of age learned 
in two tests on successive d^s to use a single 
slick to reach a toy placed just out of her reach 
outside her playing pen. On the first day she 
made various unsuccessful attempts to reach 
the toy, but although she handled the stick she 
did not hit upon the device of using it. When 
she did so on the second day, she did so quite 
suddenly, pouncing upon the stick after acci- 
dentally treading upon it, and reaching the toy 
with its aid in a few seconds. Four days were 
necessary for the child to learn to use two 
jointed sticks. During the tests on the first 
three days she attempted to reach the toy in 
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various ways, using each stick separately, but 
on the fourth day, after two minutes, she said : 

“ Let’s try big stick on little one," picked up the other 
stick, examinecTcnds carefully and succeeded in filling 
them, with a shoul of " Bang ’ ’’ In a few seconds 
she angled for the toy, reached it exultantly, and 
repeated the stunt several times. 

Significance of Learning ” Experiments 

The experiments show that learning is some- 
times a gradual process and at other times 
occurs relatively suddenly. The rat in the maze 
masters its intricacies only slowly ; human 
beings usually show a sudden improvement in 
this kind of test, the number of errors they make 
dropping markedly from one attempt to the 
next. 

Sudden learning, in which random fumbling 
gives place abruptly to mastery of the situation, 
is most clearly seen in the experiment with the 
jointed stick. The chimpanzee seems to 
“ tumble ” all at once to the essential point of 
the problem ; and in the similar experiment 
with the child, the child’s words give explicit 
expression to a sudden appreciation of the key 
to the problem. 

Theories of the nature of the learning process 
fall into two main groups, one of which stresses 
Ihe gradual, trial and error character of the pro- 
cess, while the other stresses the clement of 
suddenness and insists that all learning takes 
place through “ insight.” The most celebrated 
advocate of the “ trial and error ” theory was 
an American psychologist named Thorndike 
(1874-1949). Insistence upon ” insight ” comes 
from the Gestalt school, referred to in Lesson 13. 

Trial and Error 

On the “ trial and error ” view, learning is 
fundamentally blind. The animal confronted 
with a novel situation responds to it with ran- 
dom movements, some of which, by chance, are 
successful. The rat in the maze escapes from it 
only because it covers every inch of the maze 
in its random doublings and turnings. Why, 
then, is it that on sub.sequent trials the animal 
traverses the maze more rapidly, until eventually 
It runs unhesitatingly from inlet to outlet, 
avoiding blind alleys and ceasing to double on 
its tracks ? 

In answer to this question the school of 
psychologists under consideration appeals to 
the “ law of effect.” Those movements which 
lead to success are ” stamped in ” by the 
conativc satisfaction of reaching the food ; 
unsuccessful movements are eliminated through 
the ‘‘ unpleasure ” of thwarted conation. (The 
law is frequently stated in more behaviouristic 
terms, but the foregoing is the more plausible 
form of it.) The behaviour of the rat which 
has learned to run the maze thus consists of a 
series of actions selected, by the operation of the 
law of effect, from the wider series of random 


1495 

and purely impulsive actions with which the rat 
ffrst responds to the situation of finding itself 
in the maze. 

Learning theory has become one of the most 
important fields of study in contemporary 
psychology, and it can be applied to many 
spheres of behaviour which do not at first sight 
seem Ho be connected with it. The student is 
referred to the work of Clark Hull and E. C. 
Tolman for more detailed study of the process 
of learning and its possible application. It will 
suffice to say here that many psychologists 
believe that even the behaviour of mentally 
disturbed patients can be accounted for in 
terms of learning theory. 

Insight and Perception 

Professor R. S. Woodworth, in Conicni- 
porary Schools of Psyclw/of{y, expresses the 
following view : 

The stress of Ciestall psychology is on the pcrccptua] 
factor in learning. Learning means doing something 
new. The newness cannot be understood by examining 
the motor perfortnanee alone, for the newness consists 
in a reorganization of the situation, so as to bridge 
the gap between the situation as it is and the goal. 
The gap is bridged by seeing the situation as a pallcrn 
including and leading to the goal. 

According to this view, all learning rests 
upon ” insight ” into the relevant features of 
the situation to be coped with. The chimpanzee, 
and more clearly the child, suddenly f^rasps the 
fact that the two slicks can be joined to make 
one. This ” insight ” need not involve reason- 
ing ; it amounts, essentially, to perceiving a 
combination of elements as offering the key to 
the problem. The rat in the puzzle box per- 
ceives the location of the latch and its relevance 
to the opening of the lid. Rats are capable of 
very little perceptual insight and need to be 
helped several times ; racoons, standing at a 
higher stage of mental evolution, are able to 
dispense with help. 

It is this element of insight, according to 
the Gestalt school, which accounts for the fact 
that an animal confronted with a novel 
situation learns suddenly to deal with it. 
Even in maze experiments, where improvement 
seems most gradual, psychologists of this 
school contend that careful examination of the 
process reveals sudden advances, which are 
inexplicable unless some perceptual grasp of 
the situation, some recognition of” landmarks ” 
as pointing towards the outlet, is assumed. 

Insight is an obvious element tn human 
learning. In solving a puzzle, a child or an 
adult will try first this method and then that, 
but soon or late, according to the care with 
which the puzzle is scrutinised and the degree 
of attention devoted to it, i.e, the strength of 
the conative impulse determining interest in it, 
the solution will be seen, and thereafter the 
puzzle presents no difficulty and ” trial and 
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error ” fumbling ceases. The merit of the lions. They may be quite unconscious, and 
Gestalt school has been to draw attention to in recent years it has been possible to show that 
the presence of insight even in those cases of a great deal of learning and conditioning can 
animal learning which were formerly assumed take place quite unconsciously. In particular, 
to be most blind and to be most easily explicable changes in the autonomic nervous system 
on other lines. (which may lead, for instance, to a quickening 

Not all the nervous impulses reaching the of the heart rate) may be conditioned to 
central nervous system are perceived as sensa- stimuli which have never become conscious. 

LESSON 16 

The Nature and Measure of Intelligence 


W HF.N we speak of one individual as 
intelligent and another as stupid, we 
usually mean that the first shows a 
greater capacity than the second for dealing 
effectively with novel situations, for applying 
the results of past experience to a present 
problem, and for understanding new material. 
The psychologist means much the same thing 
when he speaks, for example, of a rat as behaving 
more intelligently than a solitary wasp, except 
that, as he is concerned with facts rather than 
with passing judgments upon them, he does 
not call the wasp stupid. 

The study of the differences between individual 
human beings in regard to their capacity for 
behaving intelligently, in the sense just deiined, 
has led to much controversy as to what intelli- 
gence is. Is it a special “ faculty ” or does 
intelligent behaviour depend upon a number 
of factors ? 

Intelligence Tests 

A Frenchman, Alfred Binet, early in the 
20th century devised the first set of what are 
called intelligence tests.” Other investigators 
have refined and improved upon Binet’s tests, 
and at present there are about 30 different 
sets in use. An intelligence test consists 
essentially of a number of questions and tasks 
which a child, say, is set to answer or perform. 
The questions and tasks arc graded in difficulty 
according to the age of the child. 

If a child of eight is able only to perform 
tasks or answer questions which experiment 
has found to be within the capacity of the 
average child of six, then the child is said to 
have a mental of six, although its chrono- 
logical age is eight. The mental age divided 
by the chronological age gives what is called 
the child's Intelligence Quotient. For con- 
venience in calculations this fraction (the said 
quotient) is usually multiplied by 100 and 
expressed to the nearest figure. The intelligence 
quotient (or l.Q.) of the child of eight under 
discussion would thus be 75. The l.Q. of the 
average child is, of course, 100, as the ” average” 
child is simply the child able to perform those 
tasks which, so far as investigation shows. 


most children of his age are able to perform. 
The intelligence quotient is thus a purely 
statistical concept. It is important that the 
student should realise this and not imagine 
that l.Q. stands for some mythical entity or 
thing. The intelligence quotients of different 
children represent the extent of their deviation 
from or conformity to a calculated norm. 

It has been found that the results of intelli- 
gence tests agree fairly closely with the estimates 
made by teachers of the ” intelligence ” of 
children, and that a child's l.Q. remains roughly 
constant when it is tested at different ages. 
The tests certainly measure something definite 
in the child’s make-up, but it remains an 
estimate, albeit a good estimate, of the child’s 
intelligence. It does, however, vary quite 
readily (though not perhaps more than one or 
two points) from day to day, and from year to 
year. Children who are “ slow starters ” may 
actually have a higher l.C}. in later life, it should 
also be stressed that different tests may provide 
different l.Q.s for the same child, because they 
may measure slightly different things. 

Nature of Intelligence 

Controversies as to the nature of intelligence 
turn upon the fact that the different questions 
and tasks included in an intelligence test call 
upon a wide range of different abilities. Some 
of them involve memory, others imagination, 
others reasoning power, and so on. The 
“ intelligent ” person tends, on the whole, to 
give good results over the entire range of 
questions and tasks. But does this fact, it is 
asked, imply that intelligence consists in a 
collection of separate abilities, e.g. the ability 
to memorise, the ability to grasp relations — 
such as the relation of cause and effect — the 
ability to reason, etc., or must some general 
factor be assumed, comparable with, say, the 
general muscular strength involved in weight- 
lifting and wrestling, etc. ? 

This problem has been attacked by what is 
called the ” method of correlation.” Special 
and separate tests for memorising, reasoning, 
etc., are used, and the results obtained are 
compared bv the use of mathematical methods. 
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It is not possible to discuss the matter in 
detail here ; but, roughly speaking, two 
different interpretations of the results obtained 
from this line of study have been put forward. 

Two-Factor Theory 

One of these two interpretations was the 
“ two-factor ” theory of intelligence of Professor 
Charles Spearman (1863 1945). Prof. Spear- 
man held that the achievement of a given 
individual in some special test, e.g. a memory 
test or a reasoning test, depends upon two 
factors, one specific to that kind of performance 
and the other common to all performances. 
The various specific factors involved in different 
performances arc mutually independent, and 
are called by Spearman “ special abilities”; 
the general or common factor he calls g. 

In an “ intelligence test,” which involves 
many dissimilar mental performances, the 
influences of the various special abdities 
(memory, reasoning, mechanical aptitude, etc.) 
lend to cancel out, and the result of the test 
IS thus to give a measure of The special 
abilities, according to Spearman, can be 
improved by training ; however, cannot. 

What is g ? Like l.Q., it is a purely statistical 
concept. “But,” said Spearman, it is “a 
measured value which constantly recurs, 
and therefore must have some constant basis 
in fact,” and he suggested that the special 
abilities may be regarded as so many mental 
” engines,” while ^ is a supply of mental 
“ energy ” which may be directed into this 
engine or that. He contended also that mathe- 
matical reasoning discloses other measured 
values, that is, p, or the ” degree of inertia ” 
of and o, or the ” degree of oscillation ” of 
the supply of He concluded that p, and o 
together ” furnish the chief features which 
distinguish the abilities of one individual from 
those of another.” 

Professor Spearman's view of the nature of 
” intelligence ” has been hotly attacked, and 
the alternative hypothesis of ” group factors ” 


is now generally accepted by psychologists. 
According to this school of thought, many 
different kinds of mental performance have a 
common factor, but there is no factor common 
to all mental performances. Certain special 
abilities are closely related to each other and 
constitute a group, each ability in such a group 
having a factor in common with the others ; 
other abilities form a second group, and so on. 

One of Spearman’s critics, Profcssor T. L. 
Kelley, finds evidence of the existence of seven 
separate group factors. Five of these have to 
do, variously, with verbal material, number 
or quantitative concepts, memory, spatial 
concepts, and speed. The other two are 
“ebullience” or “vivacity,” and a spatial 
factor involved in “ the manipulation of spatial 
relations as distinguished from their appre- 
hension and retention,” 

Ascending the Evolutionary Scale 

More recently the work of Sir Cyril Burt in 
London and Professor L. L. Thurslonc in 
Chicago has shown that while there is certainly 
a there are definitely group factors which 
affect a person’s final 1.0- Thus someone may 
be intelligent with a verbal bias, or his intelli- 
gence may be mainly due to his numerical or 
spatial abilities. 

The views of the nature of intelligence 
discussed dilTer, it will be noted, over the 
question of the existence of a general factor 
as completely determining intelligent behaviour. 
The existence of special abilities is now generally 
accepted. This suggests that the increasing 
capacity to behave intelligently exhibited by 
different animals as one ascends the evolutionary 
scale of animal life is correlated with an increase 
in the variety and richness of the special 
abilities possessed by the different species. 
From this point of view, the immense superiority 
in “intelligence” displayed by man in com- 
parison with the lower animals consists primarily 
in the much greater range and number of his 
special abilities. 


LESSON 17 

Theories of Memory, and Memory Images 


M emory, as ordinarily understood, covers 
a number of mental processes, which 
are best considered separately. The 
most fundamental of these processes is retention. 
The conditioned reflex is a simple instance of 
retention. The dog salivates in response to 
the bell in virtue of its past experience (5ee 
Lesson 7). Its experience during the course of 
the experiment has modified it in some way 
and, as a result, it behaves in a manner of 
which it was not previously capable. 


The fact that our past experience is retained 
and modifies our present experience is also 
exemplified in perception and learning. Pre- 
cisely how past experience is thus retained is a 
mystery, although, according to some psycho- 
logists, it is understandable to some extent if 
we assume that every experience we have causes 
microscopical changes in the structure of the 
nervous system. 

A question frequently discussed by psycho- 
logists is whether the capacity for retention 
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can be improved by practice. Advertisements 
for systems for improving “ the memory 
usually imply that it can, but positive evidence 
on the point is difficult to obtain. 

No amount of culture (wrote William James) would 
seem capable of modifying a man’s general retcntive- 
ncss. 'I his is a physiological quality, given once for all 
with his organization, and which he can never hope 
to change. 

James’s view is still held by many psycho- 
logists, but certain experimental evidence seems 
to point the other way. It is well known that 
something which has been learned and sub- 
sequently forgotten can be re-learned in much 
less time than was required for the original 
learning. In the experiments in question it was 
found that practice over many months in 
learning and re-learning rows of syllables 
resulted in an improvement as regards rapidity 
and accuracy in both learning and re-learning ; 
the improvement in re-learning, however, was 
much greater in the case of three out of the six 
persons experimented on than the improvement 
in learning. This result suggested that the 
experiment led to an improvement of the 
capacity for retention in the three persons con- 
cerned ; but, for reasons which cannot be 
fully discussed here, the evidence is not 
conclusive. 

Memorising 

Most apparent improvements of the memory 
consist in increased efficiency in memorising 
and, to some extent, in an increased capacity 
to recollect material learned. A vast amount of 
experimental evidence proves beyond a doubt 
that the power of memorising can be immensely 
improved by practice. Memorising is an 
active process, and it has been found that certain 
methods of memorising yield much better 
results than others. 

If, for example, a student woiking for an 
examination desires to commit to memory a 
long poem, or a list of mathematical formulae, 
which is the best method of setting to work ? 
Recitation, i.e. repeating the material over to 
oneself without the book, is important, and 
investigation shows that the best results are 
obtained when from three- to four-fifths of the 
available study time is devoted to recitation, as 
opposed to mere silent reading and re-reading. 
The point to notice here is that recitation con- 
stitutes actual practice in the task to be learned, 
i.e. in repeating the chosen material from 
memory. 

Another important result established by 
experiment is that whole learning is more pro- 
ductive of results than part learning. A poem 
of 240 lines, for instance, can be learned more 
easily by reading it through as a whole three 
times a day for ten days, than by memorising 30 
fines a day and then reviewing the whole until it 
can be recited without error. 


The superiority of whole learning to part 
learning is largely due to the fact that the 
general meaning of the material to be learned 
and the relations between its various parts are 
better grasped when it is learned as a whole. 
Part learning, moreover, tends to establish 
irrelevant associations between the beginning 
and end of each part, whereas the right associa- 
tions are between the end of one part and the 
beginning of the next. 

Recollections 

Recollection may be of two kinds. A child 
questioned by his teacher recollects that Dublin 
is in Ireland. In answering the question he may 
recollect not merely the geographical fact, but 
the further fact that he first learned it on such 
and such a day. The latter type of recollection ' 
IS an instance of “ pure ” memory, in the ; 
somewhat restricted sense in which the word \ 
memory is most appropriately used in psych- 
ology, i.e. as awareness of some situation or 
event as past. 

It is important to notice that one may recollect 
in the first sense and not in the second, and vice 
versa. In the performance of any skilled action 
such as writing, cycling, reading, and so on, we 
perform a series of actions or apprehend a scries 
of meanings, and our performance in each case is 
dependent upon the fact that our past experience 
is brought to bear upon the present. In reading 
we understand what we read because we 
recollect the meaning of the various words. 
But It by no means follows that we recollect 
the occasions on which we first learned these 
meanings, although we may do so. The present 
writer recollects perfectly and in detail the 
occasion, many years ago, on which he first 
learned the meaning of the French word 
“ robinet ” (water-tap), but he has no similar 
recollections in relation to other French words 
which he understands. 

Memory and Anticipation 

Pure memory is probably, though by no 
means certainly, a prerogative of human beings. 
From an evolutionary point of view it seems 
likely that the capacity to anticipate the future 
precedes the ability to recall and dwell upon 
the past. In anticipation, the present suggests 
what will be, on the basis of what has been. 
The dog that begins to jump and bark when its 
master puts his hat on has a “ preperception ” 
of the coming outing, i.e. it is aware of the 
coming situation before that is definitely 
presented to its senses. 

In human beings anticipation is accompanied 
by imagery and, arguing from analogy, it 
seems probable that this is also true of pre- 
perception in animals. An image is the kind of 
thing of which we are aware when we see some- 
thing “ with the mind's eye ” or hear sounds 
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“with the mind’s ear’’*; and the difference 
between the preperceptions of animals and 
human anticipation, which may relate to matters 
in a comparatively remote future, is largely due 
to the greater freedom of imagery in human 
beings. In the preperceptions of an animal, 
such imagery as occurs is strictly and narrowly 
relevant to its present perceptions. 

The young child uses imagery extensively, 
both for practical purposes, e.g. in solving 
problems, and in fantasy, as an illusory means 
of satisfying needs and impulses which circum- 
stances debar him from satisfying in reality. 
Both uses arc important, but it is the latter 
(fantasy) which probably forms the stepping- 
stone to memory proper, in which past events 
are recalled by means of imagery and explicitly 
dwelt on and realised to be past. From antici- 
pating, with the help of imagery, the kind of 
meal he would like to have if he feels hungry 
when dinner is still a long way oft’, the child 
passes to definite recollection, also aided by 
imagery, of yesterday’s tea-party as something 
<wcr and done and to be dwelt on with regret. 

Dating of Memories 

From what has been .said the student will 
have noted that imagery is present in both 
anticipation and memory But its function 
difters in the two cases. In anticipation it 
sustains and accompanies conativc impulses 
which are directed towards the future ; in 
memory conation is directed towards the past. 
As is to be expected, memory in children is very 
indefinite, for a child's whole life is essentially 
a striving towards the future. 

Anna Freud, as a result of her experience with 
nursery children, has shown that there is a 
definite change in the child's memory almost 
exactly at the age of five. After this age nearly 
all the experiences undergone by the child are 
forgotten, and few adults have genuine memories 
antedating their fifth year. She has also been 
able to show that much of this forgetting is the 
result of repression, which will be described later 
in this Lesson. 

Even for the mature adult, who stands “ mid- 
way in the path of life ” and looks backwards 
and forwards with equal frequency, the dating 
of memories is difficult and inaccurate. We 
recollect A as following B, but we are doubtful 
about the time-gap between them unless we can 
fill in the intervening period with other recollec- 
tions. 

Forgetting is primarily failure to recollect 
rather than a failure to retain. While it is 
doubtful whether everything learned or experi- 
enced is retained indefinitely, as is sometime! 
contended, it is certain that we retain much more 
than we can recollect. Some past experiences 
seem to be completely obliterated with the lapse 
of time Trivial and uninteresting experiences 
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fall into this category, and the process whereby 
the memory of them gradually fades and dis- 
appears is called ohlivescence. 

Association by Contiguity 

This is only a partial explanation of forgetting, 
for we obviously forget many things that we 
should like to be able to recollect. Recollection 
is largely a matter of association, and forgetting 
is usually due to faulty or hampered associatiori. 
If two experiences have occurred together in the 
past, the re-occurrence of one of them will tend 
to lead to the recollection of the other. This is 
the so-called law of association hv continuity. 

As was pointed out in relation to the con- 
ditioned reflex (Lesson 7), the re-occurrence ol 
part of an experience tends to reinstate the 
whole experience, and the essential factor in 
determining what shall form a whole for this 
purpose is conative interest, C. K. Ogden, in 
his A.B.C. of Fsycholonyf writes : 

Conligunv operiilcs only subicci to the ttUKlnncc ol 
interest IF wc are thinking about niblicks, the idea.s 
which lire associated with the idea o( glass will be uuHc 
diflcrcnl from those which will gather if wc are ihinking 
about Nebuchadnezzar. The governing principle in 
association is the direction of inicresi, and contiguity 
only works inside this principle 

Thus, if we are keenly interested in sotTie 
branch of knowledge, any fact at all relevant to 
it will tend to lead us to recollect other similar 
facts, and the gi eater and more enduring out 
interest, the greater our capacity for leievanl 
recollection will be. In so far as other interests 
are temporarily dominant in our minds, our 
ability to recollect in relation to this special 
interest will be weakened. 

Forgetting or failure to recollect is primarily 
conditioned by a conflict of interests, the opera- 
tion of one interest inhibiting associative 
processes connected with the other. In extreme 
instances of conflict between interests or, which 
is the same thing, between the conative impulses 
determining interests, the resultant forgetting is 
known as repression. Repression is an active 
process whereby memories which arc dis- 
tasteful or out of harmony with the dominant 
interests of the person concerned are thrust out 
of mind. 

Memories which are repressed arc still 
retained although they cannot be recollected, 
and may continue to influence conduct in 
important and unexpected ways. 

Nature of Images 

The images which accompany our memories 
of past events stand for or mean those events in 
the same way as that in which sensations stand 
for or mean the objects which we perceive. Our 
views as to the precise nature of memory will 
depend very largely upon our views as to the 
nature of images. Images are of various kinds, 
corresponding to the various possible kinds of 



1500 


Psychology 


sensation. Thus we may not only see with the 
mind’s eye and hear with the mind’s ear, but 
taste with the mind’s palate and smell with the 
mind's nose. 

Individuals differ greatly in their capacity for 
the different kinds of imagery, some people 
being predominantly visualisers, others experi- 
encing more vividly auditory imagery and even 
tactile imagery. In adults who read much, 
verbal imagery often predominates, i.c. images 
of words as seen on the printed page or as heard. 

Images differ from sensations in several ways, 
which are not easy to describe. The most 
important dillerence, perhaps, is that an image 
docs not vary in relation to bodily movement, 
as a sensation docs. A mental picture of a 
landscape does not change or vanish when one 
turns one's head ; the sensory patterns per- 
ceived as a landscape change constantly 
with the movements of one's eyes. 

Alternative Theories 

There Jure many theories as to the nature of 
images. According to one, sensations are 
special events or existents which come into 
being as the result of the stimulation of our 
brains through our sense-organs. Images are 
events or existents of a similar order which 
occur when those parts of our brains which 
have been involved in the production of sensa- 
tions, and which have been microscopically 
modified in consequence, are re-stimulated into 
activity “ centrally," i.e. by the activity of olhei 
parts of the brain, instead of " peripiierally," 


I.e. through the sense-6rgans. The objection to 
this theory is that it completely fails to explain 
how sensations and images which exist only as 
the result of events inside our heads enable us to 
apprehend a real world outside our heads. 

An alternative theory runs somewhat as 
follows. Sensations are not special events or 
existents resulting from the stimulation of our 
brains through our sense-organs, but are 
aspects of the external world of which the stimu- 
lation of our sense-organs makes us aware. In 
anticipation and memory our past acts of 
awareness are re-lived, and we have, in 
consequence, the illusory experience of re- 
apprehending those events in. or characteristics 
of, the external world upon which our acts of 
awareness were originally directed. 

Illusions 

On this view, images arc illusions. Ordinarily, 
wc rccogni/e them as such, for in icmcm- 
bering or anticipating wc are also aware of 
our present surroundings, with which our 
images fail to harmonise. In dreams and in 
hallucinations this test fails us, and we then 
believe our images to be genuine sensations. 
This view is attended by its own peculiai 
difficulties, but it must suffice here to say that 
on the whole the objections to it are piobably 
less grave than the objections to the alternative 
theory previously referred to. Here again, as 
with the problem of perception, philosophy and 
psychology meet, and to pursue the subjeci 
farther would take us too far alield. 


LESSON 18 

The Imaginative Process 


I N actual menial life, memory, imagination, 
and l nought arc inextricably interwoven, 
but for the purposes of psychology it is 
desirable to consider them separately, even at 
I he cost of .some artificiality of treatment. Both 
memory and imagination involve imagery, but 
there are two essential differences between them. 

The first difference concerns their respective 
relations to the real world. In remembrance, 
our imagery stands for some series of past real 
events, and it is our awareness of this fact 
which makes us say that we are remembering. 
Accurate memory conforms to the past scries 
of events, and even when we remember inaccur- 
ately we believe that our memories reproduce 
past events in the manner and order in which 
they occurred, although in fact this is not so. 

Imagination is either directed towards the 
future or is free, in varying degrees, from any 
reference to the actual course of events, past or 
prospective. In the second place, the stuff or 
material of the imagery used in imaginative 


processes, although derived in the last resort 
from past experience, is manipulated, rearranged, 
and combined in new ways. It is important to 
note that imagination is not, so far as its material 
is concerned, independent of past experience, 
and is creative only in a limited sense. 

A congenitally blind man could never, for 
instance, construct imaginary colour schemes, 
because he has never experienced colours ; nor, 
for a similar reason, could a congenitally deaf 
man construct, in imaginatton, combinations 
of sounds. The most extravagant trains of 
imagination are in this sense tied down to the 
world of real events. 

Kinds of Imagination 

Two kinds of imaginative process may be 
distinguished, viz. controlled imagination 
and “free" imagination. The latter is exem- 
plified in day-dreaming, but the word “ free " 
is to some extent inappropriate. The real 
difference between the two kinds of imagination 
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consists in the nature of the control exercised. 
In what is usually called controlled imagina- 
tion, the process of rearranging and combining 
elements derived from past experience is 
directed towards some specific and consciously 
realized end. In listening to a description by 
a friend of some unusual or otherwise interest- 
ing scries of events in which he has taken part, 
we reconstruct, in imagination, with the help of 
the clues supplied by his words, the various 
incidents he recounts, and our desire to do this 
as fully and accurately as possible sustains and 
guides our imagery. Any eflbrt to realize 
scenes or incidents which we have not ourselves 
directly experienced, or to enter sympathetically 
into the experiences of others, involves this 
kind of imagination. 

Anticipation of Future Events 

Controlled imaginative processes occur most 
frequently in the .service of thought. An 
explorer, turning over in his mind the relative 
merits of two alternative routes across unknown 
and dangerous country, may endeavour to 
picture to himself the various situations he is 
likely to encounter, and this imaginative antici- 
pation of future events facilitates his final choice 
of route In the same way, an inventor will 
endeavour to picture to himself what the 
apparatus he is trying to devise will look like. 
Here imagination is exercised m the service of 
deliberate planning, which, of course, requires 
thought as well as imagination. 

In thinking, we discriminate and attend only to 
certain a.spects of concrete situations, e.g those 
aspects in virtue of which we regard situation 
A as the cause of situation B, or situation C 
as rc.scmbling or differing from situation D. 
'I'hinking is concerned with the relations which 
subsist between situations or the constituent 
paits of situations, whereas imagination, in the 
strict sense, is the piocess of picturing the 
situations themselves. 

Play-World and Real World 

Day-dreaming is a form of play. If we 
contrast the play-world of the child with the 
world of the adult, the most important distinc- 
tion between them is that the child is master in 
his play-world and moulds things to his desires, 
whereas the adult must conform his desires to 
the demands of the world. For the very young 
child the distinction between the play-world 
and the real world does not yet exist. In his 
A B C of Psychology C. K. Ogden observes : 

The young child perceives things only in their 
relation to his own needs and desires, and his world 
is a reflection of his own inner acliviiics .... Thus a 
shift in interest has an effect upon his world which to 
the adult is difficult to comprehend. The block which 


ten minutes ago was an automobile suddenly becomes 
.something to throw about, and the next moment may 
turn into a tree .... We regard the block consistently 
as a wooden cube, but to the child it is only something 
which favours now one and now another of his 
interests. 

Wish Fulfllnients 

The process by which the child's world 
gradually breaks into two -a real world and a 
play-world— and the manner in which the 
claims of the former gradually oust the latter 
are loo complex to be described in detail here. 
Day-dreaming is a process in which the adult 
regresses for the time being from the leal world, 
with its insistent demands, to the freer, more 
plastic world of childish play. Owing to the 
lluidity of his perceptions, the child is able to 
play with real things ; the adult, debarred from 
this activity partly by his greater knowledge of 
the objective characteristics of things and events 
and partly by the greater complexity of his 
interests, conducts his play in terms of imagery. 

Day-dreams are often compensatory. In the 
language of the psycho-analysis they arc “ wish 
fulfilments,’' and the function of imagery in a 
day-dream is to provide an illusory gratification 
for some impulse which it is not possible to 
gratify in reality. The town-dweller, confined 
to an office or a factory, day-dreams of pleasant 
meadows and tranquil streams ; the clerk day- 
dreams of the life he would lead if he were 
managing director ; the rejected lover day- 
dreams of the bliss which might have been his 
if the lady who was the object of his hopes had 
been kinder. 

Castles in the Air 

In day-dreams the conscious, voluntary 
control operative in the kind of imagination dis- 
cussed earlier in this Lesson is replaced by the 
control of the impulse seeking gratification. Of 
the existence of this impulse the day-dreamer 
may be largely unconscious, and associative 
processes which would di.sturb the momentary 
domination of this impulse are inhibited. Hence 
the coherence of day-dreams, which are never 
merely haphazard trains of imagery, but 
genuine “ castles in the air," differing in 
structure according to the nature of the impul.se 
at work. 

Novel-reading is frequently a form of day- 
dreaming. Instead of constructing our own 
cloud castles we allow the novelist to do the 
job for us, by identifying ourselves with his 
characters and living imaginatively their more 
colourful lives. The prevalence of novel- 
reading IS, in fact, a sure indication of the extent 
to which modern conditions thwart the natural 
play of human impulses. 
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LESSON 19 

Nature of Thinking and Reasoning 


T hinking is the mental manipulation, in the 
service of our purposes and interests, of 
the knowledge of events and things and 
persons which we have derived from past 
experience. At one time thinking was regarded 
as a rather mysterious activity, performed by 
human beings by virtue of their possession of a 
special “ faculty ” called reason, but this view 
has long been abandoned by psychologists. 

Thinking does not involve the exercise of any 
special faculty or new form of mental activity, 
but turns out, on analysis, to consist in a 
mobile combination of discrimination, recollec- 
tion, association, trial and error, all of which 
are known to occur in some form or other at 
lover levels of mental life. 

Trial and Error Thinking 

Let us consider the problem of finding in a 
crossword puzzle a word of eight letters which 
is the name of a famous character in antiquity, 
and let us assume that it can be seen that the 
third letter of the word is ( . This or that likely 
word is recalled ; the process of recall involves 
association under the guidance of conation, 
represented here by the desire to find the 
solution. Thucydides ? No, c here is the 
fourth letter and (here are ten letters in the 
name. 

The puz/le is considered further. This other 
word already filled in in the puzzle suggests 
that the-first letter of the missing word may be 
s. Further possible words arc recalled. Each 
attempt at solution is checked against the 
requirements of the problem, and as the 
essential features of the latter are more clearly 
grasped, c.g. that the word must not only 
contain eight letters, two of which are .v and r, 
but must fit in, let us say, as regards all its 
letters, with its context in the puzzle, the line of 
solution may shift. Can the second letter of 
the word be obtained by finding this other, 
neighbouring word ? Yes, the second letter is 
a ; s-o-c — Socrates. 

In this instance the trial and error nature of 
thinking and its fundamental resemblance to 
the trial and error behaviour of animals arc 
clear. The difference between the two lies 
partly in the degree of insight involved and 
partly in the greater efficiency with which, in 
thinking, past experience is mobilised in relation 
to the problem in hand. In animal trial and 
error behaviour the solution is hit upon by 
accident ; in thinking the essential features of 
the problem are selected by a process of insight. 
Most important of all, past experience is brought 
to bear in the form of e.xplicit recall. 


Essential elements in all thinking arc called 
concepts. The meaning of the word “ dog ” is 
a concept. The same meaning can, of course, 
be conveyed by another word in another 
language, c.g. by chicn in French or Hunti in 
German. The concept is not the word itself 
but the mcaninff of the word or that to which 
the word refers. Any meaning which refers, not 
to a parlicLilai object, but to a class of objects 
or to some feature common to many objects, is 
a concept. Sweetness, hardness, and so on are 
concepts and so arc horse, man, etc. 

The capacity to form concepts is essentially a 
capacity to analyse some given concrete situa- 
tion and to discriminate within it resemblances 
to and differences from other concrete situations. 
This collie dog and that terrier are different 
animals, but they have certain characteristics in 
common, and the concept “ dog ” refers to 
these common characteristics in virtue of which 
both animals are recognized as members of one 
class. 

The process of concept formation, i.c. the 
process of discriminating common features and 
relations in the world of events and things and 
persons, is not an easy one, and the history of 
human thought is largely a history of the errors 
to which this process is subject. The savage 
discriminates with difficulty, if at all, between 
the animate and the inanimate ; and the queer, 
animistic superstitions which make savage 
thinking so alien to the civilized man are 
consequences of this faulty discrimination. 

Scientific thinking, broadly speaking, is a 
trial and error process whereby adequate con- 
cepts, which correspond to real articulations in 
the world of events, arc substituted for the 
crude concepts of primitive man. Here again 
there is no question of some new, mysterious 
mental “faculty.” Sir Isaac Newton (1642- 
1727), in the process of formulating the con- 
cept of gravitation, was only exercising more 
efficiently a capacity already present in a 
lesser degree at vc.y lowly levels of mental life. 
The chick, rejecting hairy caterpillars as uneat- 
able after once tasting one, already shows a 
capacity for discrimination and for responding 
to a scries of situations in virtue of some feature 
common to them all. In Newton this capacity 
operated to immensely greater effect ; but that 
IS all. 

Process of Reasoning 

This capacity to discriminate differences and 
to recognize similarities, which leads to the 
formation of concepts, underlies also the pro- 
cess of reasoning. Reasoning is of two kinds : 



Nature of Thinking and Reasoning 1503 


iiiduclive, which proceeds from particular 
instances to some general principle ; and dcduc- 
uvc, which proceeds from a general principle to 
particular instances. 

The germ of inductive reasoning is present 
whenever some single experience leads to 
confident anticipation of its recurrence under 
similar circumstances. The burnt child who 
avoids further contact with fire is making an 
implicit inductive generalisation. The general- 
isation is not, of course, formulated ; the child 
does not say “ This fire burnt me, therefore all 
lire burns," but the process of verbal formula- 
tion, >vhen in due course it occurs, adds nothing 
essentially new. As Professor McDougall said : 

The tendency to inductive geneialisalion is . . . 
rundamentai and is exhibited ai all levels of mental 
life. At the lower levels, it is merely the tendency to 
react to . . . things presenting similar sensory cues, as 
though they were essenlially the same thing over again, 
and. because the world is so full of a number of things 
which do fall into natural classes, the members of each 
of which present similar sensory cues . . , this tendency 


in the main serves us well . . . and, in spite of the errors 
lo which it gives rise, it is the source of our highesi 
scientific generalisations or laws. 

Deductive reasoning is implicit in recognition 
On a country ramble the walker sees a large, 
brownish bird, with blue bands on its wings. 
" A jay,” he says. At the back of his mind is 
the general principle that all large, brownish 
birds with such wing bands seen in British 
woods are Jays, and the principle is applied in 
this instance. The classic formula for deduction 
is ” all a is f) : this is a : therefore, this is h/' 
This formula merely lays bare the structure of a 
proce.ss found at all levels of mental life, 
whereby concrete experiences are interrelated 
in virtue of some feature common to them all. 
Wherever there are discrimination and recogni- 
tion of similarity, reasoning is implicit; from a 
psychological and evolutionary point of view, 
human thinking only exhibits these factors ot 
mental life at the highest level they have so fai 
attained. 


LESSON 20 

The Psychology of Language 


O TfiER animals besides human beings make 
noises. But while the whining of dogs, 
the bellowing of cattle, the songs of 
birds, etc., are merely expressive of emotion, 
the use of noises for the additional purpose of 
naming or referring to objects and events in 
the external world seems to be a purely human 
achievement. C. K. Ogden, in A.B.C. of 
Psychoiofry, says : 

The difference, though simple, is furulamcntaL A 
merely expressive cry arises directly from the animal’s 
need, his want, his desire, his joy or fear, his interest in 
general, and it varies with this activity But a naming 
cry arises from the perception of a given slate of affairs 
and varies with this state of affairs. Briefly we express 
ourselves alike because we arc alike ; wc name things 
alike because they arc alike. 

The simplest use of a sound as a name is to 
refer to some single, concrete object, but only 
proper names such as Tom or Dick or words 
like ” this ” and “ that ” can be used in this 
way. The meaning of most words, e.g. 
commoTi nouns, adjectives, prepositions, etc., 
is conceptual. Language is a vehicle of thought. 
It provides an elaborate system of conventional 
signs in which the results of the thinking of 
countless generations is embodied and pre- 
served, and in learning to speak each of us 
enters into this thought heritage. Words break 
up for us the complex flow of events, and enable 
us to grasp easily articulations in nature which 
it has taken centuries of arduous, and almost 
wholly anonymous, thinking to discover. 

Consider a word like “ bird.” Confront the 
unaided mind of the ordinary individual with 


the wealth of bird life of even a temperate 
country like Britain, and the discovery that all 
these apparently diverse creatures, from the 
wren to the seagull, were fundamentally of the 
.same kind would probably never be made. 

Exploration and Discovery 

There is another side to the picture. Thinking 
is essentially a process of exploration and dis- 
covery, and although words enable the results 
of past thinking to be preserved and passed on 
to later generations, the very efficiency with 
which they do this tends to hamper the advance 
of thought into new fields. We fail to distin- 
guish between things for which we use the same 
word, and overlook the resemblances between 
things which wc designate differently. Wc 
group together — under one word, such as 
“ memory ” — mental processes which it is 
essential to distinguish if we are to think clearly 
on the subject, while we draw distinctions, e.g. 
that between ” instinct ” and ” intelligence," 
which have little or no justification in actual fact. 

Language perpetuates slipshod and inaccur- 
ate, as well as accurate, thinking, and the child 
learning to speak is probably learning quite 
as often to think badly as to think well. Half 
the difficulty which the average man experiences, 
for instance, in making sense of contemporary 
physics, which sees the universe as a con- 
tinuum of events, dcscribable accurately only 
in mathematical formulae, is due to the habits 
of mind induced by ordinary language, which 
with its nouns and adjectives suggests a universe 
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of Sialic “ Ihings with fixed and enduring 
‘‘ qualilics/' 

Language has other functions, besides serving 
as a vehicle, good or bad, for thought, and il 
retains much of the expressive character which 
it must have had when man was still barely 
differentiated from his pre-human ancestors. 
Words like “ nasty," “ horrible," “ thrilling," 
“disgusting," “delightful," are obviously indica- 
tive of the emotional attitude of the speaker 
rather than of characteristics of the objects or 
events which we describe m such terms, and 
language plays an importani pari in determining 
that members of the same social group shall 
react emotionally in the same way to the same 
Ihings 

Aspects of Language 

This effect of language is specially obvious in 
the case of moral judgments, perhaps three- 
fourths of which arc merely verbal formulations 
of emotional attitudes of approval or dis- 
approval acquired almost as mechanically — 
under the influence of social pressure embodied 
in language- as have been the “conditioned 
reflexes " of Pavlov's dogs (.vcc Lesson 7). 

Few people ever learn wholly to cease to 
regard as “ bad " or “ good " actions to which 
they were taught to apply these words in early 
childhood ; yet the history of ethics shows that 
it is almost impossible to attach any consistent 
and objective meaning to them which will sur- 
vive logical scrutiny. An interesting point to 
note is that the meaning of a word, as expressive 
of an emotional attitude, may vary with intona- 
tion. A number of adjectives, c.g. “ clever," 
“ nice," can be made to convey a variety of 
subtly jdiflerent meanings according to the tone 
in which they are pronounced. There arc many 
pairs of words, moreover, which refer to the 
same qualities, but of which one in each pair 
expresses approval and the other disapproval, 
e.g. “ thrifty " and “ mean," “ prudent " and 
“ cowardly," “ courageous " and “ rash." 


Other aspects of language, such as the 
changing significance of words, expressive and 
referential, according to their context in sen- 
tences, and the subtle associative links between 
words which enrich their meanings, are too 
complicated to be dealt with here. 

Enough has been said to enable the student 
to realize the important part played by language 
in the mental development of us all. Language 
IS a highly complex product of a long period of 
social evolution, and each of us assimilates by 
Its means a sum of knowledge and experience 
far loo vast for any individual to acquire un- 
aided. There is nothing comparable among 
animals to this accumulation and transmission 
of traditional knowledge ; hence the vast gap 
between the most primitive peoples and even 
such intelligent animals as anthropoid apes. 

Unique In.strunicnt 

Man's capacity to use and elaborate the 
unique instrument of language has its disadvan- 
tages as well as its advantages. It enables him 
to perpetuate error and folly as well as truth 
and Wisdom, and each fresh advance in know- 
ledge IS, m consequence, achieved almost in 
spile of language. This is largely because 
language, which is a vehicle of emotional 
expression as well as of conceptual meaning, is 
equally a vehicle of subjective prejudice as well 
as of objective insight ; and it is a significant 
fact, on which the psychology of language 
throws much light, that the greatest historical 
advances in knowledge have been made in the 
mathematical sciences, m which thinking is 
carried on, not in words, but in specialised 
symbols, which have been stripped of irrelevant 
emotional connotations. 

Language is only one aspect of the whole 
process of communication between individuals 
and groups. Other methods of communication 
include the written word, facial expression, 
gestures, etc. Modern communication theory 
embraces all these modes of expression. 


LESSON 21 

Projection Tests 


I N previous Lessons various types of psycho- 
logical test have been mentioned. These 
have included tests of intelligence, whereby 
It is possible to give a child (or an adult) a 
mental age or an I.Q. Tests of intelligence are 
rather like the end-of-term tests given at schools. 
The child cither passes or fails each item m the 
lest, and his I.Q. is calculated on the basis of 
how many items he has passed, compared with 
the average child of his own age. 

There arc a great many tests being used by 
psychologists to-day which do not involve 


passing or failing. These tests are for the most 
part tests of temperament and personality, and 
foremost among these are the so-called pro- 
jection tests. They are being used daily by 
clinical psychologists (psychologists who work in 
mental hospitals or psychiatric clinics) as a 
means of understanding the nature of their 
patients’ problems, especially where the exact 
diagnosis of the mental condition of a patient 
is in doubt. 

In all these tests the subject is presented with 
material of some sort (e.g. inkblots, vague 
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pictures, etc ), and is asked, without necessarily 
being given specific instructions, to respond to 
them. Thus he might be asked to tell a story 
about the picture he is given, and it is this story 
(or set of stories, if he is given moie than one 
picture) which forms the basis for the psycho- 
iogisTs assessment. The theory is that the 
subject will put a great deal of himself into his 
imaginative productions, and that he may even 
levcal his most secret or unconscious drives and 
wishes, by attributing them to the characters in 
his story. In other words, he projeds into the 
Stimulus-material (the pictures) his own personal 
problems and conflicts 

Ink-blot Tests 

Herman Rorschach (I8S4 l^>22), a Swiss 
psychiatrist, published in 1921 a monograph in 
which he described a test consisting of ten 
standard ink-blots printed on cards. Some 
were in colour, others in black and while only. 
I’hcsc cards arc given to the subject of the 
investigation, one at a time, and he is asked t(» 
say what he can make out of them- what things 
he can sec in the blots if he allows his imagina- 
tion some freedom. Rorschach put for w aid the 
iheoiy (and there has been a great amount of 
subsequent research to support his contention) 
ihat the W'ay in which people varied in then 
lesponscs to the blots reflected fundamental 
diflciences in then personaliiies. 

He was able to show that extroverted, 
emotional people, for instance, wcie freer in 
their use of colour in their answers than more 
introN’crted people, in whom the use of foim 
predcimmatcd. Rorschach suggested a way of 
coLinlmg up and scoring of the lesponscs to the 
ink-blots, and this has remained practically 
unchanged as the method in use to-day. The 
Rorschach test is particularly valuable in the 
d I a gn o s I s of t he me n t a 1 s t a ic o f .s ( // / zophi enm, and 
is useful also in ihe diagnosis ol cases where 


the mental condition is the result of organic 
damages to the brain. 

The interpretation of the results of a Ror- 
schach lest IS a mutter of consider able skill, and 
those psychologists who make use of it in 
clinical work have usually undergone a 
specialised course of training lasting some year s. 
So much worU has been done with this test that 
in 1954 more space was taken up in psycho- 
logical journals by articles on the Rorschach 
lest than on any other single topic. 

Tliemalic Apperception Test 

The thematic apperception test, called TAI 
for short, was devised by Professor Murray in 
1935. It consists of 30 pluMographs of rather 
ambiguous situations (or rather, situations 
which aic open to a large number of possible 
intei preiaiions). Iwcniy of these photographs 
arc used for men, 20 for women, 10 being 
common to both sexes. The subicct is asked to 
make up a story about each of the pictures in 
turn, and these stones are then studied by the 
psychologist, who finally makes his report upon 
the siibicct’s personality The stones can be 
most revealing, and are an extremely ingenious 
way of getting at hidden or repressed material. 
Thus a patient may have an unconscious haired 
ol his lather, winch he would never admit to 
himself or to anyone else Yet in the stones he 
may constantly be referring to the hero's dislike 
of his father or of some ligiire m authority. 

It has long been known that an artist may 
pul a lot of himself into his drawings and 
paintings. Many psychologists, particularly 
those who work with children, make use of free 
drawing or of such techniques as finger- 
painting, to try to find out what is going on 
inside ihcir patients. These artistic elVoris can 
often be very revealing, though as ycl there is no 
generally accepted way ol systematically inler- 
pieling artistic productions. 


LESSON 22 

Introduction to Mental Pathology 


T hi. student who has worked steadily through 
the preceding Lessons in this Course, and 
who has supplemented his studies from 
the suggestions for further reading which are 
given in the book list, should now be in posses- 
sion of a fairly serviceab’e working knowledge 
of some aspects of what may be called “ ortho- 
dox " contemporary psychology. 

In the last 60 or 70 years certain schools of 
thought have grown up which have tackled the 
problems of menial life from the side of medicine, 
and which, as the result of the study of mental 
disorders, have elaborated and put forward 
theories as to the fundamental nature of mental 


processes which ditTer radically in many im- 
portant respects from those to which the student 
has so far been introduced. 

The most influential of these schools are 
those associated with the names of Dr. Sigmund 
Freud (1856-1939), of Vienna ; Dr. C. G. Jung 
(born 1875), of Zurich; and Dr Alfred Adler 
(1870 1937), of Vienna 

Psychoses and Psycho-neuroses 

Mental disorders are generally classified in 
two groups, i.e. the so-called psychoses or 
insanities, which are very profound disturbances 
of the normal flow of mental life, and the psycho- 
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neuroses, in which the disturbance is less pro- 
found and much more amenable to treatment. 
The conclusions of the three schools of thought 
mcntiiyned are based primarily upon the study 
of the latter, though more recent developments 
in psycho-analysis owe a great deal to the study 
of the psychoses. 

Hysterical Symptoms 

The first attempt to elaborate a psychological 
explanation of hysterical symptoms was made 
by Professor Pierre Janet (1859 1947), of Paris. 
Hysterical symptoms are those in which a 
patient undergoes a change in his body or in its 
functions, and for which there is no organic 
basis. The commonest hysterical symptoms 
at the time of Janet were paralyses and anaes- 
thesias (loss of sensation). Janet noted that 
hysterical anaesthesias, for example, corres- 
ponded m distribution, not so much with any 
possible injury to the nervous system, as with 
the idea which the patient himself had of the 
part of his body concerned. He also noticed 
that patients suffering from hysterical anaes- 
thesias rarely sustained accidental injury to the 
limb involved, whereas in organic anaesthesia, 
i.c. anaesthesia due to a lesion of the nervous 
system, such injuries arc frequent. As a result 
of his study Janet put forward his theory of 
“ dissociation of consciousness.'’ 

According to Janet, the stream of conscious 
events, which in normal people is a unity, is 
split up in hysterical patients into two or more 
independent currents. In the case of hysterical 
anaesthesia of a limb all the sensations arising 
from the limb arc diverted into a separate 
currcDt of consciousness, so that the patient 
himself is unaware of them. These sensations 
can still influence the motor side of the nervous 
system, so that in a dangerous situation the 
limb is moved and thus avoids injury. 

Multiple Personality 

Janet’s theory of dissociation of conscious- 
ness can be successfully applied to a very wide 
range of abnormal mental phenomena, of which 
automatic writing may serve as an example. 
Dr. Bernard Hart, in his Psychology of Insanity, 
writes : 

This curious condition, although occasionally ex- 
hibited by comparatively normal people, attains its 
most perfect development in . . . ny.steria. Suppose 
that we engage an hysterical patient in conversation and, 
while his attention is thus diverted, insert a pencil 
between the Ungers of his right hand. If a third person 
now whispers some questions into the paticnt’.s car, it 
may be possible to induce him to write answers to these 
questions, although he continues all the time to discuss 
with us some totally different subject. Under such 
circumstances it will be found that the patient is entirely 
unconscious of what his hand is doing, and is, moreover, 
often altogether ignorant of the events which the writing 
describes. These events frequently relate to episodes in 
the patient’s past life which he appears to have 
completely forgotten . . . 


According to Janet, there is here a case of 
dissociation. For some reason or other the 
patient's mental processes have split into two 
separate streams, one of which is involved in 
the conversation and the other in the automatic 
writing, each stream being independent and 
unaware of the other. Dr. Hart, in the book 
cited, applies this conception of dissociation to 
a series of apparently dissimilar mental dis- 
orders, and shows how well it fits the facts. 

The most famous and elaborate case of dis- 
sociation is that of Miss Sally Beauchamp, 
described in minute detail by Dr. Morton Prince 
(1854-1929) in The Dissociation of a Personality 
(1906). Miss Beauchamp had three distinct 
personalities, designated by Prince as BI, Bill 
and BIV. Bill knew the thoughts of BI, but 
had no knowledge of the thoughts of BIV, whili 
BI knew directly only her own experience. BI 
was a nervous, thoughtful conscientious person,^ 
Bill mischievous and lively, but good-natured,' 
and BIV proud, assertive, and egotistical. BI 
knew French well. Bill knew nothing of the 
language whatever, while BIV had only a 
smattering of it. The alternations of these 
personalities were at times asloundingly rapid, 
each of them in turn controlling Miss Beau- 
champ’s body and directing her actions within 
a period of an hour or two. 

Partial Integration 

The notion of dissociation, although at first 
perhaps a little bewildering, is nevertheless quite 
compatible with the view of mental life which 
has been suggested in previous Lessons. 
According to our present view, wishes, thoughts, 
desires, and so on are the expression in conscious- 
ness of an underlying structure or organization 
which, beginning in the child as a relatively 
simple system of more or less independent 
innate tendencies, gradually develops, as senti- 
ments arc built up and knowledge Is acquired, 
into the elaborate and highly Integrated intellect 
and character of the adult. 

The degree of integration achieved varies 
widely, and when for some reason or other 
integration in a particular individual is only 
partial, there, will be, instead of a single, closely- 
knit mental structure, a series of relatively 
independent structural systems. These find 
expression in consciousness in more or less 
independent series of mental events. 

The Notion of Dissociation 

We have only to push this line of explanation 
a little further and assume an actual cleavage 
or disintegration of mental structure, and we 
shall have, so far as conscious mental events are 
concerned, just that “ dissociation of conscious- 
ness ” which we have been considering. Instead 
of the slightly different business and home and 
social personalities of the ordinary man, we shall 
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have sharply disparate and mutually exclusive 
personalities. If hysterical symptoms and cases 
of multiple personality are due to dissociation, 
why does dissociation itself occur ? Janet’s own 
answer to this question, which need not be 


described in detail here, is not very satisfactory ; 
and for the next step in the understanding of 
pathological mental phenomena we turn to 
Freud, who substituted for the notion of 
dissociation his theory of the unconscious. 


LESSON 23 

Theories and Technique of Freud 


T he views of Sigmund Freud as to the nature 
and genesis of mental disorders arose 
initially, like those of Professor Janet, 
from the study of hysteria. Freud began his 
scientific career as a physiologist, specialising 
in the study of the nervous system and its 
diseases, but subsequently abandoned these 
studies for medical practice owing to the need 
for earning a livelihood. As a student of 
neurology he was naturally interested in the 
psycho-neuroses, but his attitude towards them 
seems to have been inlluenccd by two facts. 

One of these was a remark by C harcot, a 
French neurologist, of whom Janet was a 
pupil, to the effect that in all cases of neurosis 
there was some trouble in the individual’s sex 
life. The other was an observation made by 
Dr. Josef Breucr (1842-1925), who, like Fiend, 
was a physician in Vienna. Breuer found that 
when he hypnotised one of his women patients 
who suffered from hysteria, she was able to 
recollect certain otherwise forgotten and highly 
emotional incidents of her past life, and that 
when by suitable methods he enabled her to 
recall those incidents during her ordinary wak- 
ing state, her symptoms disappeared. 

Mental Catharsis 

Freud and Breuer were old friends, and on 
the basis of Breuer’s discovery they elaborated 
a special method for the treatment of hysteria 
which they called “ mental catharsis ” and used 
with considerable success. This method con- 
sisted essentially in recovering by the use of 
hypnotism certain memories of which the 
patient was otherwise unconscious, and then 
encouraging the patient to talk these over freely 
and so give them normal emotional expression. 

The co-operation of Breuer and Freud soon 
came to an end and, left to himself, F'reud (who 
found that many patients were not susceptible 
to hypnotic treatment) dropped the use of 
hypnotism and continued the talking-over 
method alone. This method gradually developed 
into the “ free association method," which is the 
foundation-stone of the present Freudian tech- 
nique for the treatment of mental disorders. 
The patient refrains from concentrating on any 
particular subject and simply allows his thoughts 
to wander freely, relating to the physician whai- 
ever happens to come into his mind. 


Freud found that this method was more 
successful than hypnotism and led to better 
results. Later he supplemented it with dream 
analysis. The patient recounts his last night's 
dream and, prompted by the physician, lct> his 
mind play freely about the various items of it, 
each of which is considered with a view to dis- 
closing the forgotten memories which underlie 
the patient's symptoms. 

Neuroses and Sex 

While using these two methods, i.e, free 
association and dream analysis, Freud found that 
his patients required a good deal of urging 
before they could reproduce the relevant 
memories. It seemed as if some active force in 
the patient’s mind were opposing their resuscita- 
tion When the memories were disinterred, 
they were always of a predominantly sexual 
nature and out of harmony with the dominant 
moral and other standards of the patient’s 
conscious personality. The patient’s mind 
seemed to be the seat of incompatible and war- 
ring processes, some of which found expression 
in his ordinary, conscious mental life, while the 
others, driven down and denied coHuScious 
expression, found indirect vent through the 
production of neurotic symptoms. 

The next step in the elaboration of Freud’s 
views IS of fundamental importance. Patients 
whom he had treated by the two methods 
referred to and who had been dismissed as 
cured, began to come back to him sulTering from 
slightly different forms of neurosis. He there- 
fore assumed that he had not hitherto carried 
his analysis far enough, and that behind the 
memories which he had so far succeeded in 
resuscitating in his patients’ minds there must 
be other, earlier memories which were now 
producing new symptoms. 

Day-dreams from Childhood 

In searching for these earlier memories, 
Freud made a startling discovery. Some of his 
women patients began apparently to recollect 
incidents from their childhood which, when 
corroboration was sought from other sources, 
turned out to be quite fictitious. These spurious 
memories were always of sexual attacks which, 
according to the patient, had been made upon 
her by her older male relatives. 
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Freud’s interpretation of this curious state of 
affairs is one of the keystones to his general 
psychological theory. As the memories did 
not relate to actual fact, they must, he con- 
cluded, relate to some childish day-dream of the 
patient which was expressive ol‘ an unfulfilled 
wish or desire. The root cause of the patient's 
syniptonis was not the huriei! memory of a 
pafticulat incident, hut an unsatisfied childish 
wish oj a sexua! natiue. 

This line of approach was confirmed by othei 
evidence. Breuer had broken his partnership 
with Freud owing to the fact that one of his 
woman patients, towards the end of his treat- 
ment of her, had I’allen violently m love with 
him. Freud himself had had similar e.\- 
pencnccs, and he Iherefoie came to the 
conclusion that the result of analysis was to 
revive the buried sexual impulse or desire which 
underlay the neurotic symptoms. The essence 
of a successful cure would thus consist in help- 
ing the patient to lind some outlet for this 
impulse which would not conflict with the 
accepted standards of his or her adult life 

The irrational feelings which patients de- 
veloped towaids their psycho-analyst were seen 
by Freud to be not only obstacles in analysis, 
but also of vital importance to the progress 
of the analysis. It soon became evident that 
the patient tended to transfer to the analyst 
the feelings he had had towards the important 
figures in his life (e.g. the parents). The 
analysis of this transference itself is now con- 
sidered to be one of the most important parts 
of psycho-analytical technique. 

Freud’s General 1'heory 

From the starting point afforded by his dis- 
coveries concerning the origin of neuroses, l-reud 
carried his investigations into other fields. His 
use of dream analysis in the treatment of his 
patients, for example, led him to undertake the 
study of his own dreams, and his book The 
Interpretation oJ Dreams (first published in 1900) 
contains some of his most important and 
brilliant work. This book was followed by two 
others : Psychopiitholo}*y of Everyday Life aiid 
Wit in Relation to the Unconscious. 

In these he argues, with a most impressive 
mass of illustration, that a vast range of every- 
day mental phenomena, such as lapses of 
memory, slips of the tongue, humour, and so on, 
are the expression of repressed impulses and 
wishes of which the individual himself is quite 
unaware, and are thus analogous to the symp- 
toms of neurotic patients. Opposing mental 
forces, that is to say, are not only the source of 
the psycho-neuroses, but arc also present in the 
minds of normal persons. What distinguishes 
the neurotic from the ordinary individual, 
according to Freud, is not the existence within 
him of a mental conflict, but the particular 


manner in which this conflict is dealt with. 
In this way Freud gradually built up an 
elaborate theory of the nature of mental life in 
general which is in many respects revolutionary 
and IS still in some circles the subject of heated 
controversy 

Terminology of P.sycho-analy.sis 

Freudian psychology — or psycho-analysis, as 
It is usually called, by derivation from the 
methods of treating mental disorders referred to 
earlier — ^is complex and, in its subtler ramifica- 
tions, diflicult to grasp without special know- 
ledge of facts which are not easily accessible to 
the ordinary reader. It is only possible here, 
therefore, to deal with some of its basic prin- 
ciples. hven this is by no means an easy tusk, 
for as Freud and his disciples gradually per- 
fected their technique and extended their 
observations, the distinctions, classitications, and\ 
technical expressions adopted in the early days 
of psycho-analytical experiment have been 
supplemented and in some cases partly (but 
rarely wholly) superseded by others 

As a consequence, the terminology of the 
subject is still somewhat m a stale of flux, the 
meaning of various expressions which are 
constantly used by psycho-analysts overlapping 
to some extent. 

Much the most important feature of Freudian 
ps>chology is the theory of infantile sexuality 
Freud's conception of the nature and number 
of the basic conative drives or tendencies which 
conslilule the springs of human action is very 
ilifferenl from that to which the student has 
been introduced in previous Lessons. These 
tendencies, drives, or impulses fall, according to 
Freud, into two groups ; the hostile or aggressive 
impulses (now called the death-instinct) ; and the 
sexual or lihidinal impulses. 

Adult sexuality is not the expression of a 
.single conalive tendency which springs rather 
mysteriously into existence at puberty, but is 
derived from a number of component impul.scs 
which are present from birth, and undergo 
a complicated process of development. 

Impulses Classified 

The most important of these components of 
the sexual impulses may be classified as follows : 
(I) the oral components, which are connected 
with the mouth and are expressed in the sucking 
activities of the child ; (2) the anal components, 
connected with the other end of the alimentary 
canal, which find expression, at a somewhat 
later stage, m the child’s interest in its own 
processes of excretion ; (3) impulses connected 
with the genital organs. These arc all asso- 
ciated with the so-called erotogenic zones of the 
body. Then there are (4) certain impulses 
which find expression in looking (scoptophilic) 
and being looked at (exhibitionistic) ; and 
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(5) impulses connected with the infliction 
(sadistic) or endurance (masochistic) of pain. 

The excrcjse and gratification by the child of' 
all these impulses is accompanied, the Freudians 
contend, by pleasure which is definitely erotic 
in quality, and is the forerunner of, though less 
intense than, the erotic satisfaction of the adult 
in sexual intercourse. 

These infantile sexual impulses are regarded 
as so many canalisations of a central fount of 
erotic energy which Freud terms the hhido. All 
the instinctual drives loge.her, in their original 
undeveloped form, constitute the A/, “ Id ” is 

the customary English rerulei ing of the German 
/yy it), a term which is used by I rend to 
emphasise the fact (hat the libidinal and ego 
impulses arc at first impersonal, and that the 
conscious “ I ” or ego develops only later, 
l iCLid also described the fusion of aggressive 
and libidinal impulses which commonly occurs, 
as m sadism, in which there is both a sexual and 
an aggressive satisfaction. 

In normal development ihe various libidinal 
impulses are gradually grouped into a hierarchy 
under the dominance of the genilal components, 
the process of integration leachmg a climax ai 
about the age of live. The hierarchy (alls into 
two more or less independent parts, one of 
which IS predominantly sensual, while the other 
gives rise to such emotions as tenderness, 
devotion, etc. After the age of five a “ latency 
period occurs, during which the sensual com- 
ponents of the hierarchy arc inoperative, to 
become active once more at the onset of sexual 
maturity. 

While this integration of the child's libidinal 
impulses IS taking place, a number of other 
factors also become active, and the interplay 
of these factors with the process of inlegiation 
is decisive, according to the psycho-analysts, for 
character formation. The most important of 
these are con/licf, represMo/i^ and ilisplacemcnt. 

C onflict and Repression 

Conflict between conative tendencies has 
already been discussed in relation to memory 
and It was pointed out that interests deriving 
from one conativc tendency may inhibit asso- 
ciative processes connected with another. When 
the conflict of interests is sulliciently acute, this 
inhibition may be carried to a point at which 
one of the conativc tendencies concerned, and 
all thoughts and impulses connected with it, arc 
permanently prevented from entering con- 
sciousness. 

It is this damming up of a conativc tendency 
as a result of conflict which is referred to by 
F reud as repression, and is regarded by him as 
the cause of the exclusion from consciousness 
of those infantile memories which psycho- 
analysis discloses as underlying the neuroses. 
It is Important to realize that repression is not 


a conscious process ; thoughts and impulses 
which are repressed are not consciously rejected, 
but arc more or less automatically excluded from 
consciousness by the growth of the inhibiting 
tendencies. In an adult, for example, the growth 
of an interest in science may gradually lead to 
the repression of all those thoughts and impulses 
that are connected with religious beliefs without 
any deliberate and conscious rejection of such 
thoughts and impulses by the individual. 

Displacement Process 

Displacement is the process referred to in 
earlier Lessons in this Course as “ conditioning " 
-a process whereby existing tendencies come 
to be aroused by new situations and objects, 
and to find expression in new forms of behaviour. 

I rend and his follovveis hold that many of the 
most iinpoitant and culturally valuable activities 
of civilized adults derive, by successive displace- 
ments, fiom behaviour which, in the infant, is 
simply the gi atification of its various libidinal 
impulses. Displacement which thus leads to 
activities of ultimate social value is called 
suhhniatiofK a term which has been widely 
adopted by psychologists of other schools. The 
student should note that in the Fieudian sense, 
sublimation is applicable only to certain dis- 
placements of infantile eroticism. 

It is impossible to describe here in detail the 
complicated way m which repression and dis- 
placement co-operate with and innucncc the 
gradual integration of the child's libidinal im- 
pulses, especially as I*reudian theory on this 
subject has changed considerably in lecent years 
and many points are admittedly still obscure 
It must suffice to say that tow.irds the age of 
five much of the libidinal energy of the infantile 
sexual impulses has been cither displaced or 
repressed owing, in part at least, to lamily 
discipline, while the rest is concentrated in the 
genital impulses. In the me.inlime the child's 
altitude to iti> parents has gradually assumed a 
special form, which leads to what Freud calls 
the Oedipus situation. 

The Oedipus Situation 

During the period of development briefly 
described earlier, i.e, during the first four or live 
year's of life, the child has gradually changed 
from an amoral little animal into a more or less 
orderly and disciplined human being. From 
the adult point of view, a succession of regret- 
table habits, such as finger sucking, dirtiness, 
apparently thoughtless cruelty to defenceless flies 
and beetles, destructiveness, obstinate resistance 
to interference, and so on, have given place to 
relatively “ good behaviour,” and something 
like a dawning capacity to appreciate and submit 
to the point of view of his elders. 

This transformation has naturally been accom- 
panied by an increase in the complexity of the 
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child's attitude to its parents. Its mother has 
not only protected it and ministered to its needs, 
but has thwarted it in the course of the process 
of inculcating “ good habits.” The child's 
emotional attitude to the mother is therefore, 
in Freudian terminology, ambivalent. It both 
loves her and hates her, but love is the pre- 
dominant feeling. 

A similarly ambivalent, but rather more com- 
plex, attitude exists in the child towards the 
father. If the child is a boy, realization of the 
father’s claims upon the time and love of the 
mother, claims which connict with those of the 
child itself, arouse in the latter a feeling of 
rivalry, and he wishes his father out of the way. 
According to Freud, this childish jealousy is 
definitely erotic, and reaches a culminating 
point when the child's libidinal impulses become 
integrated under the genital components. The 
child now desires to oust his father in his 
mother's alTections. 'fhis, in I'reud’s language, 
is the Oedipus situation, so named from Oedipus 
in the old Greek legend, who, ignorant of the 
relationship, kills his falher and marries his 
mother. 

“T he boy’s jealousy towards his father has to 
contend with other and contrary emotions. 
I'hc father's own love for the boy, shown in 
endearments, elicits an answering love, and at 
the same time the father’s apparently limitless 
knowledge and power come to repicsent to the 
boy an ideal on which to some extent he tends 
to model his own conduct and ambitions. 
Hence an intense contlict arises in the boy’s mind 
between love and admiration for his father and 
the wish to get rid of him. The small girl is 
torn by a somewhat similar conflict, but in her 
case the respective roles of the two parents arc 
roughly reversed. 

The Super-Ego 

The conflict arising out of the Oedipus situa- 
tion is the culminating point in the child's first 
period of development, and Freud holds that 
the manner of its solution is a decisive factor in 
the whole of the individual's later life. If we 
confine ourselves, for the sake of simplicity, to 
the case of the boy, the normal solution may be 
said to involve the triumph of his feelings of 
love and admiration for his father and the 
repression of the more sensual, libidinal 
impulses directed upon his mother. This repres- 
sion is only achieved by the boy’s taking over 
into himself, as it were, and adopting as his own, 
the prohibitions and restrictions imposed upon 
his libidinal impulses by his parents, these 
restrictions now arising to constitute the inner 
voice of conscience or, in Freudian language, the 
super-ego. 

The result is a veritable psychological meta- 
morphosis. The repression of the boy’s more 
sensual libidinal impulses not only leads to a 


change in his attitude towards his mother, as a 
result of which only feelings of tenderness, or 
the “ aim-inhibited ” components of the libidinal 
hierarchy, as they are called, now remain in 
consciousness, but to further extensive repres- 
sion, involving part of the super-ego and nearly 
all the memories of the preceding period of life. 
Hence the inability of the ordinary individual 
to recollect more than a few trivial and dis- 
connected incidents from his early childhood. 

All this repressed material is still active and, 
although debarred from direct access to con- 
sciousness, continues, as the most important 
part of the unconscious, to influence conscious 
mental activity in a variety of ways, finding 
conscious expression through devious associa- 
tive channels, in disguised forms. The neuroses 
of later life always involve a partial breakdown!^ 
of the culminating repressions of childhood, and^ 
are ul Innately traceable to hitches in the com- 
plex process of infantile development. 

Freud’s Theory of Dreams 

Freud distinguishes between the manifest 
content of a dream, i.e. the dream as subse- 
quently recorded by the dreamer, and its latent 
content, i.e. the thoughts and other mental 
processes which underlie it and arc ascertained 
by the method of free association. Analysis 
invaiiably discloses that the core of the latent 
content is some repressed infantile wish. 

Freud holds that the function of dreams is to 
preserve sleep, and that this function is achieved 
by the Iranslalion into an imagined wish- 
fulfilment of anything that threatens to interrupt 
sleep. The disturbing factor ’—some worrying 
thought, let us say, which was on the sleeper’s 
mind when he went to bed —becomes linked in 
sleep with some repressed infantile wish, the 
linkage occurring partly because the conative 
factors controlling association in waking life 
are temporarily in abeyance, and partly because 
the repressing forces which ordinarily intervene 
between the unconscious and conscious mental 
activity are temporarily weakened. 

The manifest content of the dream is the 
disguised expression of the fulfilment of the 
repressed wish, the extent of the disguise 
depending upon the degree to which the wish is 
out of harmony with the sleeper’s waking moral 
standards. If the repressed wish is too intense, 
it breaks through in a relatively undisguised 
form and becomes itself a cause of disturbance ; 
the dream changes to a nightmare, and the 
sleeper awakes in terror. 

This wish-fulfilment theory of dreams is 
based largely upon a further complicated theory 
of dream symbolism, the various elements in 
the manifest content of the dream, which con- 
sists largely of visual imagery, being interpreted 
as symbolical and dramatised representations 
of the latent content. 
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Freud regards the analysis of dreams as the Detailed comment on Freud’s theories must 
royal road to the understanding of the nature be reserved until we have discussed the widely 

of the unconscious, and such analysis has different views of Jung and Adler, But before 

constituted an important part of Freudian closing this Lesson it is worth while to point out 

therapeutic procedure. The present tendency that the accusation which occurs on the subject, 

among psycho-analysts is, however, not to that Freud attributes everything to sex, is rarely 

place dream-analysis in the forefront of analytic made by competent psychologists. The core 

work, but to treat the dream material in exactly of Freud’s theories is not sex in the usual 

the same way as the other associative matter acceptation of the word, but infantile sexuality, 

brought by the patient to the analytic couch. and the distinction is a highly important one. 

LESSON 24 

Jung’s Doctrines of Analytical Psychology 


D r. Carl Gustav Jung (born 1875 at 
Kesswyl, Thurgau) was originally a 
disciple of Freud and, like the latter, 
devoted much of his time to the study and treat- 
ment of nervous disorders, studying medicine 
at Basel and psycho-pathology at Paris. His 
views soon diverged from those of his master, 
and he is now known as the exponent of 
“ analytical psychology,” a theory of mental 
life which, in spite of superlieial resemblances, 
difl'ers profoundly from psycho-analysis. 

The student should note that the term 
“ psycho-analysis ” should be used only in 
connection with the theories and techniques of 
F'lcud. The British Medical Association restricts 
the use of the title ” psycho-analyst ” to those 
who have undergone the full training at a 
Hrcudian Institute of Psycho-Analysis. 

Jung rejects Freud’s theory of infantile 
sexuality largely on the grounds that it involves 
the “ impossible " notion of a “ latency period,” 
to which, he contends, there is no parallel in 
animals closely related to human beings and 
which, moreover, seems to be incompatible 
with fact, there being a good deal of evidence 
in favour of the view that in many individuals, 
especially males, incipient stirrings of a definitely 
sexual impulse occur at as early an age as eight 
years. In The Theory of Psycho-analysis he 
writes : 

A process of development (i.e. a period of infanlile 
sexuality followed by a latency period, such as hreud 
postulates) would be biologically unique . . . This 
impossible supposition is a consequence of the asser- 
tion thill the early infantile activities of the prcscxual 
stage are sexual phenomena. . . . What (Freud) calls 
a disappearance of sexuality is nothing but the real 
beginning of sexuality: everything preceding was but 
the fore-stage to which no real sexual character can 
be imputed. 

For .Tung, libido has a much wider meaning 
than it had for Freud, and corresponds roughly 
to conation in general. While abandoning 
Freud’s exclusively sexual conception of the 
libido, Jung retains and elaborates the notion 
of a central fount of psychic energy, regarding 
the libido as capable, like physical energy, of 
undergoing transformation from one form to 


another, and hence not only of finding expres- 
sion in a vast range of activities but of changing 
qualitatively when it is diverted from one mode 
of expression to another. 

In this way Jung is able to retain a sexual 
derivation for certain kinds of mental activity, 
while denying at the same time that these acti- 
vities are themselves sexual in quality. He 
makes no attempt to give a list of the instincts 
or innate differentiations of the libido beyond 
referring to the sexual and nutritive instincts and 
to the ” instinct for power.” 

Jung’s Theory of the Unconscious 

Jung also differs from Freud in his concep- 
tion of the unconscious. According to Freud 
the unconscious comes into existence as the 
result of the complicated interplay of conflict, 
integration, and repression during the early 
years of childhood, and consists almost ex- 
clusively of repressed infantile wishes and their 
associated memories, i.e., the Freudian un- 
conscious is acquired. 

Jung distinguishes between the personal 
unconscious and the collective unconscious. 
The personal unconscious consists partly of 
elements repressed from consciousness and partly 
of knowledge derived from “ marginal ” im- 
pressions and perceptions, i.e. impressions and 
perceptions which were conscious in the first 
instance, but were outside the central focus of 
attention ; it is thus, like the Freudian uncon- 
scious, acquired during the life history of the 
individual. The collective unconscious is a 
racial inheritance, according to Jung, in his 
Psychology of the Unconscious-- 
that remnant of ancient humanity and the ccnlurics- 
old past in all people, namely, the common property 
left behind from all development which is given to all 
men, like the sunshine and the ram. 

The collective unconscious is the ultimate 
source of the libido and, to this extent, corres- 
ponds to Freud's “id,” hut it contains also 
what Jung designates “archetypes.” These are 
innate tendencies to conceive and explain the 
world along animistic lines, i.e. in terms of gods, 
demons, witches and so on, which influence our 
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mental activities m a variety of ways not only 
determining the imagery of our dreams, but 
prescribing to a certain extent the form o/ our 
icligious and pliilosopliica/ bc/iefs. 

Among primitive peoples the archetypes find 
more direct expression in mythology and folk* 
lore than with us, and the striking similarities 
between the myths and legends of primitive 
peoples and races widely separated in time or 
place are regarded by Jung as evidence that 
certain of the archetypes arc the common 
possession of all men. He holds at the same 
time that the various great races of mankind 
differ slightly m their endowment of archetypes, 
these dilfercnces accounting for important 
racial peculiarities of culture. 

Persona and Anima 

Jung writes in Conirihutions to Analytical 
Psychology'. “The unconscious, so far as we 
can now sec, has a compensatory t unction in 
respect to consciousness.” Of the many and 
varied mental potentialities with which each of 
us is endowed at birth, some only are developed 
and integrated into self-conscious personality. 
These constitute the persona, or mask, by which 
we arc known to our fcl low-men. Our con- 
scious personality, as recognised by others and 
acknowledged by ourselves, is only a part ol 
our total personality. All our undeveloped 
potentialities, which, broadly speaking, are 
opposed in tendency to those of the persona. 
constitute an unconscious, compensating per- 
sonality, which stands m the .same relation to the 
collective unconscious as the petsona does to 
the external world of men and events. 

This .secondary, unconscious personality is 
called -by Jung the anima (in a man) and the 
animus (in a woman). In the normal, virile 
man the anima is predominantly leminine and 
tends to figure in dreams in the form of a woman. 
Or. Joan Come, one of Jung’s disciples, writes : 

Fvery Lnplish reader is familiar w iMi Rider Hagg.ard's 
famous novc’ She and its sequels. She is a typical 
nnorta figure pariakiim of the chaiactcristics ol the 
image‘s o. the collective unconscious , half goddess, 
half daemonic , alluring, repelling, beautiful, loving, 
submissive woman, and detcsiabic, jealous murderess. 
She IS the anima. or personification of Holly's 
unconscious 

According to the same writer, the animus 
of the typical, rnonogamously-minded woman 
IS masculine and polygamous. Both the anima 
and animus may be projected upon some real 
person. 

The result is to produce dependence on that person 
and an emotional tie of an overwhelming and com- 
pulsoi'y nature There can be no indillcrence to the 
earner of the pro'cciion Such a person is bound to 
be either oved or hated 

Jung combines his views regarding the nature 
ol the unconscious with an elaborate theory of 
psychological types. This theory rests m part 
upon a novel analysis of mental activity, which 


differs considerably from those which haw 
hitherto appeared in the Lessons of this Course. 
Jung distinguishes four principal mental func- 
tions, viz sensation, thinking, feeling, and 
intuition. 

His own definition of these four functions is 
couched in rather antiquated terminology and 
need not be quoted here, but apparently sensa- 
tion and feeling have for him much the same 
meaning as they have for the orthodox psycho- 
logist, while by thinking he means controlled, 
logical thought, and by intuition the spon- 
taneous expression of the impiil.ses. Jung and 
his followers speak of .sensation and intuition 
as ” irrational ” functions, and imply that they 
represent a lower level of mental activity than 
thinking and feeling. 

Introvert and Extrovert 

Jung's theory of psychological types has an \ 
earlier and a later form. Originally he distin- 
guished two types only, the introvert and the 
extrovert, and maintained that all persons occupy 
some position on a scale between extreme intio- 
version at one end and extreme extroversion 
at the other. On this earlier view Jung's intro- 
verts and extroverts correspond roughly to 
Kretschmer’s schizothymes and cyclothymes 
respectively, and in Analytical Psychology Jung 
defines the two types as follows : 

The iiilrovcned lype is charactfriscil by flic fad 
Ihiil liis lihuh is turned towards Ins own personality to 
a certain exIeiU— lie finds witliin himself the uiv 
conditioned value The extroverted type has his hhida 
to a certain extent exlernally ; he iinds the uneon- 
ditioned value outside himself The mlroverl regards 
everything horn the aspect of his own personality , 
ihe extrovert is depeiuleiU upon the value of Ins obiecl, 

Translating this extract into ordinary language, 
one may say that the cxtnncrl is essentially 
sociable, making friends with facility and 
finding pleasure in a variety of social activities. 
He takes life easily, on the whole, tending to live 
for the moment and giving free expression to 
his emotions. The introvert joins groups with 
dilTiculty, and is outwardly unemotional. A 
further contrast is evinced in tastes and interests, 
the introvert tending to think and read, while 
the extrovert is probably more interested m 
receiving impressions of sensuous beauty 
generally. 

Classification of Types 

A good deal of work has been done by psycho- 
logists with the object of placing people on an 
introversion-extroversion scale, but Professor 
Woodworth, commenting on Jung’s theory, 
suggests that in the scale at present used at least 
two variables, probably independent, are lumped 
together. 

One variable would be the tendency to immediate 
overt action as opposed lo the lendency to deh berate, 
ruminate, and perhaps day-dream. The other variable 
would be the interest in other people and social activity 
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In his later writings Jung considerably 
modifies the introvert-extrovert classification of 
types. The basis of his later classification is 
the fourfold analysis of mental functions 
described earlier in this Lesson. In any 
individual one or other of the four functions 
will preponderate, and the individual may be 
::ither introverted or extroverted in respect of 
this dominant function. We thus have an 
introvert-thinking type, an extrovert-thinking 
type, an introvert-feeling type, an extrovert- 
feeling type, and the same for sensation and 
intuition, there being thus eight types in all 
instead of the original two. 

Complications 

A further complication is introduced by the 
fact that, according to Jung, the individual who 
is consciously introverted is unconsciously an 
extrovert and vice versa. Moreover the dominant 
mental function in consciousness is counter- 
balanced in the unconscious by the opposite 
function, which Jung calls the co-function. 
Thus a person who is consciously of the extro- 
vert-thinking type will be, so far as his 
unconscious is concerned, of the introvert-feeling 
type, and so on, thinking and feeling constituting 
one pair of opposing functions, and sensation 
and intuition another. 

A brief description can be given of the extro- 
vert- and introvert-thinking types by way of 
example. Dr. Joan C’orrie writes : 

1 he cxirovei t-thinkcr accumul.iles facts, for v^liiel] 
he has ihc grealesi possible respect : his Ihouglii is 
impersonal and conslruclive. Ho readily finds a role 
U) 111 him as naUiral scientist, poliiiCMn, linancicr, advo- 
cate, ecclesiastic, archilccl, engineer 0\^i^g lo Ihe 
inflcMbilily of his nlellccUial judgments, when the 
l)pc IS extreme he is apl lo be intolerant, fanalical, or 
even lyranmcal . . . Feeling is rigidly repressed , 
hence there is scant sympathy for others unless they 
conform lo his views of life 

The introvert-thinker i.s eminently intro- 
spective and is more intcicsted in the abstract 
than in the concrete. His thinking tends to be 
speculative and theoretical ; of such stulf meta- 
physicians arc made. The two types are well 
exemplified in the personalities of Freud and 
Jung themselves, Freud showing an intense 
interest in facts and their analysis, Jung being of 
a mucri more speculative, philosophical, and 
ruminative turn of m.nJ. 

Causes of Neuroses 

As is to be expected, Jung's views regarding 
the origin of the neuroses dilfer in many 
respects from those of Freud. Whereas Freud 
finds the essential cause of a neurosis in the past 
and early history of the patient, Jung finds it in 
the present. “ Only in the actual present,” 
he writes, “ are the effective causes, and only 


here are the possibilities of removing them.” 
Mental disorders, m his view, are primarily 
due to the over-development of one or other 
of the four mental functions. Dilficulty arises 
when the individual is confronted by some 
problem with which his dominant function is 
unable to deal, and to which the other, neglected 
functions arc now inadequate. If the problem 
proves insoluble, rpf^rcssion occurs, i.c, ” the 
libido now gives up the present task and returns 
to a former and more primitive way of 
adaptation.” 

Regression, accoiding to Jung and his 
followers, is a process of turning away from the 
actual problems of life, back towards ihc state 
of security which the child first experienced in 
its inolher’s arms, and may go so far that the 
patient becomes blind, deaf, dumb, and even 
completely infantile. Regression miy also 
result in the activation of certain fantasies 
stored up in a latent and potential form in the 
colIccliNC unconscious, a consequence which 
Jung has endeavoured to apply to the interpre- 
tation of some of the symptoms of dementia 
praccox. 

JiiiigN Theory of Dreams 

Jung, like Freud, regards dreams as products 
of the unconscious, but whereas for Freud a 
dream is the expression of a repressed infantile 
wish, dreams for Jung are expressive of the 
compensatory function of the unconscious, 
lie writes : 

III ilie conscious process of rcllcciion it is indispens- 
able lhal, so far as possible, we sliould rcali/c all the 
aspects and consetiuences of a problem, in order lo find 
the right solution. This process is conlnuied auto- 
maticallv m Ihe . . . slate of sleep , . . all those oilier 
points of view occur lo the dreamer (at IcasI by way of 
allusion) lhal during the day were under-eslimatcd or 
even totally ignored. 

The dream, that is to say, embodies those 
aspects of the dreamer's total personality wf ich 
find inadequate expression in his persona. J ing 
distinguishes equally with Freud between the 
manifest and the latent content of the dream, 
but he distinguishes also, in his interpretation 
of dream imagery, between those imagc.s which 
derive from the personal unconscious and those 
which arise out of the collective unconscious, 
The former refer to the objective circumstances 
of the dreamer's life, while the latter arc 
symbolical representations of qualities or 
tendencies in the dreamer's psychology. 

Hence Jung regards dreams as not merely 
indicative of the past development of the 
dreamer, but as pointing the way, when 
properly understood, to a fuller and more 
harmonious development of the dreamer’s 
nature in the future. 
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Adler’s “ Individual Psychology ” 


D r. Alfred Adler of Vienna was» like 
Dr. C. G. Jung, at one time a disciple 
of Freud, but hrs- views soon diverged 
from those of his master, and he became 
the leader of an independent school of 
thought known as the school of “ individual 
psychology.” One of its exponents, P. Mairet, 
says : 

Individual psychology is not psycho-analysis, ft is 
a method ... of gaming knowledge of individuals, in- 
cluding knowledge of their inner life, but it is a method 
founded upon a view of the individual as whole in 
himself, an indivisible unit of human society. It 
iclatcs everything ihal (he individual does in such a way 
as to obtain a picture of a single, coherent, and intelli- 
gible tendency expressed in most various ways, direct 
and indirect. 

The mental life of each individual is for 
Adler and his followers the co-ordinated 
expression of some single, dynamic drive, and 
full understanding of an individual is only 
possible in so far as the nature and direction 
of this drive are fully grasped. This drive, or 
” style of life,” differs necessarily from one 
individual to another ; but the styles of life 
adopted by dilTerent individuals are all ulti- 
mately, according to Adler, variations upon one 
fundamental conative tendency, the will to 
power, shared by all individuals alike. As 
Mairet says, 

The p.sychc is bul the msirument of I he will lo 
superiority, the will lo remedy one’s weakness in the 
face of Nature aiul Society 

Feeling of Inferiority 

Immensely different expressions of this funda- 
mental will to power are evinced in the life- 
styles of difl'erent persons, and the determining 
factor underlying these individual differences is 
a feeling of inferiority. This feeling of inferi- 
ority may be rooted either in some actual, 
organic defect or weakness, or in the environ- 
mental conditions of the first few years of life ; 
whatever its source, it conditions the form which 
the will to po^'cr takes, this being always in the 
nature of an endeavour to compensate for the 
initial defect or handicap. 

In some cases the compensation is strikingly 
successful. Thus Demosthenes (c. 382 322 B.r.), 
as the result of his endeavour to overcome his 
stuttering, became the greatest orator of anti- 
quity, and Theodore Roosevelt (1858-1919), 
president of the U.S.A. 1901-09, conquered his 
physical weakness by ranch life and became 
explorer and rough-rider, apostle of the 
” strenuous life.” Sometimes compensation is 
less direct, though equally successful, as when 
the weakly boy co.iccntrates o.i his studies and 
so attains an intellectual distinction which out- 
weighs his bodily deficiencies. When the 


attempt at compensation fails and the 
individual is unable to achieve any practical 
superiority, he is apt to withdraw into a style 
of life which enables him to excuse his failure 
both to himself and others. He may, for 
example, set himself an impossible and fictitious 
goal which, by its sheer unattainability, justifies 
his failure to reach it, or he may develop 
neurotic symptoms and excuse himself on the 
grounds that if he were not so ill he could do 
as well as others. 

In this way he attains an indirect position pf 
superiority and power. He secures the synn- 
pathy of other people, while evading the neiM 
for any genuine effort at assertion, and he coiv 
ceals his failures both from himself and from hi^ 
fellows because he is judged by more lenient 
standards. ” All forms of neurosis and develop- 
mental failure,” writes Adler, “ arc expressions 
of inferiority and disappointment.” 

Apart from organic deficiencies, the most 
important factors determining the nature of the 
feeling of inferiority which by compensation 
conditions the life-styles of different individuals 
arc sex, the economic environment of the child, 
and its position in the family, lii a variety of 
subtle ways girls can be made to feel that they 
are less important members of the community 
than boys. The father who comes and goes in 
an atmosphere of mysterious liberty and free- 
dom stands out in the small child’s life as the 
embodiment of superiority. 

In every individual, according lo Adler, the 
will to power is, at least in part, a striving to- 
wards masculinity. This striving, carried over 
into later life, is the “ masculine protest,” and 
is of great importance in the mature sex life of 
every individual. In men it is the explanation 
of Don Juanism. Women, as the inferior sex, 
are material for conquest ; to practise fidelity 
to one woman is in the last resort to admit her 
to a position of partnership and equality and 
thus to abandon the essential masculine 
superiority. In women the “masculine pro- 
test ” is manife.sted less^ crudely. In some 
women it indirectly nourishes their will to power 
by leading them to accept openly a position of 
inferiority for their sex. According to P. 
Mairet, 

Joining in the cry against woman, they can claim a 
large amount oT irresponsibility as the weaker sex, and 
111 the Iasi rcsorl they throw all the real burden of life’s 
responsibility upon their men-folk 

Unfavourable economic and social conditions 
in early life have a variety of repercussions on 
the style of life. The inferiority feeling may be 
immensely strengthened by such conditions, and 
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the compensatory striving is apt to take the 
form of a craving for the material pleasures of 
life. This, according to Adler and his followers, 
is a powerful factor in the production of prosti- 
tution and crime. The life-style of the individual 
is determined also by his position in the family. 
Thus the only child is apt to take it for granted 
that others will always subserve his needs. 

The youngest child of a numerous family 
(according to E. Wcxberg) — 

feels Itself the smallest and weakest in the family, and 
just for this reason strives with heightened ambition to 
overtake its brothers and sisters and even lo outdo them, 
riius boundless ambition and a combatant, often 
a revolutionary, attitude become the characteristic of 
this class. 

Adler abandons to a very large extent the 
distinction between conscious and unconscious 
mental processes which is so much emphasised 
by psycho-analysis and analytical psychology. 
Conscious menial processes, he holds, are much 


less conscious, and unconscious ones much less 
unconscious, than is usually maintained. Never- 
theless the feeling of inferiority is to some extent 
unconscious, and Adler also talks at times of the 
neurotic individual transferring the goal of his 
will to power “ into the realm of the uncon- 
scious.'’ On the whole, he stresses the unity of 
mental life and deprecates the elaborate divi- 
sions and subdivisions of Freud and Jung. 

Both free association and dream analysis are 
made use of by Adler and his followers, but 
Adler rejects Freud’s theory of dreams, treating 
them from a point of view which resembles that 
of Jung. Dreams, he holds, refer lo some 
present or pending problem in the dreamer’s life, 
and reveal, when analysed, his style of life. 
The dreamer casts his waking problems into 
allegorical picture form and (again quoting E. 
Wexberg) “ tries with its help to find the solution 
adapted to his goal-setting (style of life)." 


LESSON 26 

Divergent Views of Freud, Jung, and Adler 


T his Lesson is devoted lo a brief discussion 
of the theories of Freud, Jung, and Adler. 
These three thinkers not only appear lo 
dilTer in many ways in their conclusions from 
“ orthodox " psychologists, but seem also to 
differ profoundly from each other. What are 
we to think of such divergent views ? Is the 
divergence more apparent than real ? The 
problem is a difficult one, and we must confine 
our attention here to two points of especial 
interest. 

In the first place, it should be noted that 
Freud, Jung, and Adler do not make much use 
of the usual distinction between the cognitive 
and conativc aspects of mental life. The com- 
parative abandonment of this distinction has 
important repercussions on their terminology. 
Orthodox psychologists, to whom the distinc- 
tion is vital, have devised a special vocabulary 
for describing mental processes. The followers 
of the three thinkers considered here draw 
largely upon the vocabulary of common life. 
This is often unfortunate. 

To take one example, the everyday word 
“ idea,*’ which bulks largely in analytic litera- 
ture, is apt to suggest that there are persistent 
entities or things called “ ideas " which are 
“ in ” the mind like pebbles in a bag. Other 
nouns, like thought, wish, memory, etc., tend 
to convey the same impression, whereas there 
are various kinds of mental activity, e.g. think- 
ing, perceiving, etc., directed upon various kinds 
of objects. 

This use of technical terms which have 
different meanings in everyday usage is con- 
fusing, for one tends to equate the technical 


usage of such terms with the more common one. 
This can lead to a great deal of misunderstand- 
ing, and it is necessary, though often difiicult, to 
go to the original sources for an accurate 
definition of exactly what is meant by any 
particular technical term. It is difficult because 
Freud, for example, varied over the years 
in his use of the various psycho-analytical 
concepts. 

The term “ notion of the unconscious " is a 
difficult one to understand, especially as psycho- 
analysts lend to use such terms as “ unconscious 
feeling " and " an unconscious sense of guilt.” 
How, one may ask, is it possible to have a 
feeling which is not felt ? This apparently 
paradoxical state of affairs has been the basis of 
much criticism of psycho-analytic work by 
philosophers and logicians. Freud’s followers 
would answer that an unconscious feeling is one 
which was at one time conscious but has been 
repressed, and if the repressing forces are 
slackened (e.g. by being pointed out to the 
patient), the same feeling will emerge as a 
conscious experience. 

The work of Freud and Jung is important for 
its bearing on the questions, first, of the kind of 
mental structure which human beings inherit 
and, second, of the factors which condition its 
growth and the degree of integration achieved 
in adult life. Freud holds that the innate, 
conative mental structure is extraordinarily 
primitive, and that certain conalive tendencies 
assumed by other psychologists lo be innate, 
e.g. the sex tendency, are not really so, but are 
the product of a post-natal process of integra- 
tion and growth. Jung holds that the innate 
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cognitive structure is more complex than is 
usually assumed, and includes tendencies to 
think in certain ways, i.e. the archetypes. 

It appears that Freud’s theories also do what 
Professor Janet’s, for example, fail to do. I'hcy 
show that the chief factor determining dissocia- 
tion is conflict, repression being a form of partial 
dissociation. They suggest, moreover, that 
the growth of mental structure falls into two 
stages, an infantile and a later stage, and that 
the mental structure elaborated in the infantile 
stage underlies, in a partially dissociated for^m, 
the mental structure developed in later life, 
influencing it in various important ways. 

Jt may be argued that the notion of mental 
structure is itself obscure, and that in particular 
its relation to, say, the structure of the brain is 
not understood Unlike the notion of the 
unconscious, it does enable us to distinguish 
between what is a mental event and what is not, 
and if the student will perform the necessary 
work of translation, he w ill find the conclusions 
of the psychii-analysts more comprehensible and 
less at variance with those of other psychologists 
than appears at first sight. 

Dynamic liilcraciioii 

When, h»r example, the student reads of a 
repressed memory as being “ revived,” he need 
not think that the memory, as an event, has 
been there all the time, merely asleep, so to 
speak. What has happened is that a relatively 
dissociated purl of the mental slnrcltire has 
acquired new associative links with the main 
body and that m consequence a memory of 
an incident hitherto unrccollectcd has now 
occurred. The incident remembered is past 
and old, but the memory is new and present. 
If the student remembers his yesterday's dinner 
on several occasions, it is the dinner which is 
the same, not the several memories. 

The present-day f reudian view of mental 
str;uctur’c refers to the “ id ” (the reservoir of 
primitive rnstinclual impulses), the ego (the 
more organized part of the personality con- 
cerned with perception and with conti*olling the 
demands of the instincts), and the super-ego 
(containing the conscience and moral standards 
of right and wTong). But these parts of the 
mental organization arc not considered to be 
real things which can be found on micro.scoprc 
examination of the nervous system. Rather 
are they concepts which have been found useful 
in describing and analysing behaviour. 

f undamental to the Freudian view is, how- 
ever, the idea of a dynamic intei'aclion between 
these various struciures of the mind. The ego, 
v^duch is, roughly speaking, the self, has to 
effect a compromise belw^ccn the demands of the 
instinctual wishes and the moral standards of 
the super-ego. It also mediates between the 
id and the outside world. Furthermore, it 


does so in the most economical way — it follows 
the principle of least effort in dealing with all 
.the problems presented to it. 

In this struggle of the ego to cope with the 
demands of id, super-ego, and reality, use is 
made of the concept of defence-mechanisms at 
the etto. Repression, previously described, is 
one of these defences. So is displacement. 
Another is projection (the attributing to others 
of unconscious feelings in oneself). The 
analysis of these defence-mechanisms, which 
arc fairly characteristic for any one person, is 
now an integral part of Freudian technique. 

When the notion of the unconscious is trans- 
lated into terms of mental structure, the really 
vital divergence between the various psycho- 
analytic schools and between them and other 
psychologists becomes immediately clear. This 
divergence, which is the second point for dis- 
cussion, is a divergence (f view as to the natnre\ 
of the innate, cona/ive structure of the mind, 

Tw'o important facts arc relevant here. In 
the first place, innate conative tendencies are 
not observed : they are inferred from the facts 
of introspection and behaviour. Secondly, the 
nature of the inference made is dependent upon 
the facts observed, and this in its turn depends 
partly upon the direction of investigation and 
partly upon the capacity of the observer. In 
these circumstances the existence of differences 
of opinion as to the nature and number of the 
innate conaiive tendencies is not surprising. 

None Fils all llie Facts 

It is puzzling, nevertheless, to find investi- 
gators of the calibre of Freud and Adler, who 
have concciurated on the study of the same 
material, c.g. the neuroses, differing as widely 
as they do. (Jung's views on this particular 
point are obscure, as has already been pointed 
out, and they may, therefore, be ignored.) 
Adler stresses self-assertiveness almost to the 
exclusion of any other tendency, while Freud 
stresses sex, in his own special sense of the word, 
i.e. as a bundle of component tendencies and 
not as a single tendency. 

Which of the various theories as to the 
innate conative structure of the mind is to be 
preferred ? Freud’s ? McDougall’s ? The 
most probable answer is that each of them fits 
a special range of facts, while none of them fils 
all the facts. A great deal more investigation 
is needed to enable anyone to say on precisely 
what points each theory is deficient. For the 
purposes of this Course, the question must be 
left open. The student should realize that the 
solution of this problem is one of the most 
important tasks for the psychologists of the 
future. An excellent di.scussion of the views of 
Freud, Jung, and Adler, from a different point 
of view, is in Woodworth’s Contemporary 
Schools of Psychology. 
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Occupational 

O F late years there has been a marked 
development in the applicaiionof psycho- 
logical knowledge to the solving of 
practical problems. The psychologist has 
reacted strongly against the intensive study of 
mental processes as detected in individual minds. 
He has moved from the study into the labora- 
tory, and from the laboratory into the home, the 
school, the hospital, the church and the cinema, 
the factory and the office. 

Indeed a whole new department of psycho- 
logical study has been marked out and explored 
— what some have called industrial psychology 
but what may be more properly styled occupa- 
tional psychology. 

Bricily defined, the job of the occupational 
psychologist is the successful fitting of round 
pegs into round holes. That this is eminently 
worth while can be demonstrated easily enough 
on economic grounds. A worker who has the 
abilities and temperament required for a 
particular occupation, whether it is a “white- 
collar job ” or one which is performed m 
dungaices ; who spends his working life in well- 
lit, well-vcntilated, and well-equipped premises, 
under expert and considerate direction, and 
whose relations with his employers and his 
fellow employees are of a friendly description 
such a man is likely to produce more in a 
given time than the man who is condemned to 
toil amid unhygienic surioundings, haling his job 
and everything and everyone connected with it, 
and stimulated only by the fear of “ the sack.” 

Occupational psychology makes for happier 
and more contented workers, for men and 
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women who take a pride and intelligent interest 
in their work. Work, however necessary, is not 
the be-all-and-end-all of life : men work in 
order to live, and there is no reason why the 
hours spent earning one’s living should be so 
many hours subtracted from those that are 
really lived. Occupational psychology, by 
removing cau.scs of friction, by improving the 
environment, by making unnecessary much of 
the really hard toil, is making a very distinct 
contribution to human well-being. 

Of the many branches into which occupa- 
tional psychology may be divided, one of the 
most important and promising in its results 
is that known as vocational guidance. This is 
based on the close and careful study of an 
individual’s innate abilities, temperamental 
characteristics, and acquired knowledge. From 
the composite picture that is thus built up it is 
possible to suggest the occupational frame to 
which It is most suited. Vocational selection is 
a tiinher stage, in which the individual is sub- 
mitted to tests intended to see wdielher or not he 
has the qualifications that would lit him for a 
particular job. In both guidance and selection 
specially devised tests are used, and a great mass 
ol evidence, accumulated e.g. by the National 
Institute of Industrial Psychology, goes to 
show that they arc more than Justified. 

Not the least of the services rendered by the 
workers in this field of psychological technique 
is the development of child guidance clinics, 
where young people about to embark upon their 
life work arc advised and encouraged as to the 
fields for which they are most suited. 
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John Rny (1627 1705), in 
Hhose honour I he Ray Socioly 
nas founded in 1844, made 
extensive colleclions and 
studies of plants. 


Left, Nehcmiah Grew (1641-1712) laid the foundations 
of the science of plant anatomy. Ri(;hL Marcello Malpighi 
(1628 94) applied his methods of microscopic anatomy to 
botanical research, and his ** Analomia Plantarum'’ was 
published by the Royal Society. 



Left, Stephen Hales (1677 1761) introduced methods of weighing and measuring into his 
experiments on living plants. C'cntre, Carl IJnnaeus (1707 78), Swedish botanist, whose real 
name was Linn6. He was the first to define genera and species, orders, and sub-kingdoms. 
Right, Sir ,1. L. Smith (1759 1823) who founded the Linnean Society in 1788. 



Left, Robert Brown (1773-1858) was the leading systematic 
botanist of his time In Britain, Right, Sir J. D. Hooker 
(1817-1911) led a botanical expedition to N. India in 1848, 
and in 1865 succeeded his father. Sir W. J. Hooker, as 
director of the Royal Botanic Gardens, Kew. 


The f'ortnui of Stephen Ha^es, hy J Hudson, 
ix in the Naiional Portrait Gallery 


George Rentbam (1800-84; folot 
author with Sir J. D. Hooker 
of ** Genera Piantarum** (3 vols., 
published 1862-83). 








of the (fivisions of Biology, Botany is the rcience of plant tile In the following 
Lessons the student will range systematically over the vege table kingdom, learning 
much that is fascinating about the activities of the various forms of plants. Simple 
experiments are suggested. The student is advised to study also the Cour.se on Biology, 
in Vol. 1. 
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LESSON 1 

Introduction to the Plant Kingdom 


B otany is the science which deals specifically 
with plants. Its aim is to investigate and 
demonstrate the general laws which 
underlie the development, composition, and 
activities of the plant kingdom. Because of the 
vasiness of its scope it is divided into a number 
of subordinate sciences, such as Systcnuttic 
Botany (the classification of plants according 
to their relationships), Morphology (the struc- 
ture of the different parts of plants), Ecolofrv 
(the relationship between plant and habitat). 
Plant Gcoffuiphy (the distribution (d' plants), 
and Genetics (which deals with inheritance and 
variation). 

All Animals Dependent upon Plants 

Aspects of applied botany include agriculture, 
horticullurc, forestry, pharmacology, bacteri- 
ology, and plant pathology. Man has, more 
or less, achieved dominance over the vegetation 
that surrounds him. Mismanagement can 
convert grassland or forest into barren desert, 
and caieful reclamation can bring about the 
icvcrse. 

Green plants alone can manufacture organic 
food substances fiom inoiganic raw mateiials ; 
and all animals arc completely dependent, 
directly or indirectly, upon plants for theii 
food. Green plants manufacture three main 
classes of food materials : carbohydrates, 
proteins, and fats. Carbohydrates arc composed 
of carbon, hydiogen, and oxygen, and they 
include sugars, starch, cellulose, and lignin 
(which is the basis of wood). Proteins contain 
nitrogen and very often phosphorus and 
sulphur. 111 addition to caibon, hydrogen, and 
oxygen. 

Food Manufacture 

The process of food manufacture by the 
plant is called photosynthesis — literally, manu- 
facture by light. The radiant energy of sunlight 
is absorbed by the green pigment of plants, 
called chlorophyll. This energy is used in the 
synthesis of simple sugars from water and 
carbon dioxide which is absorbed by the plant 
from the atmospheie. The sugars may be 
built up into starch, fats, or proteins, and 
stored in this form. 

Importance to Mankind 

Ultimately the fo(»d substance, by combining 
with oxygen in the process called respiration, 
can be broken down to its raw materials, 
liberating energy at the same time. Respiration 
occurs in all living organisms, but photo- 
synthesis occurs only in plants. So the funda- 


mental importance (to mankind) of green plants 
lies in the fact that they can use the sun’s 
energy to make sugar from carbon dioxide and 
water. The chemist can imitate such synthesis 
in a test-tube, but he cannot harness the sun’s 
energy economically. He has even succeeded 
in synthesising complex proteins, such as those 
found in the nuclctis of the cell, but whether 
this will prove possible on a commercial scale 
remains to be seen. 

Saprophytes and Parasites 

Plant products include drugs for curing ail- 
ments, timber, fibres such as cotton and jute, 
resin, rubber, spices, and dyes. Peat and coal 
are compacted plant remains from which energy 
can be released by burning. Seaweeds yield 
compounds called alyinates which are used in 
foodstuffs (icc-crcam, synthetic cream) and 
in other ways. 

The foicgomg remarks apply mainly to green 
plants. Fungi and bacteria have no chlorophyll 
and cannot photosynthcsise. They arc cither 
saprophytic (living on decaying plant or 
animal remains), or parasitic (living at the 
expense of some other living organism). The 
saprophytes arc mainly beneficial to man, 
Many occur in the soil, where they cause the 
breakdown of dead leaves, roots, and stems 
into simple inorganic substances which other 
plants can then absorb through their own roots. 
The farmer or gardener who makes a compost 
heap or uses animal manure to enrich the 
soil is making use of the saprophytes to 
convert his compost or manure into a form 
in which his crops can absorb it. 

Many of the parasitic plants cause diseases, 
both in plants and in animals. Some diseases, 
such as pneumonia and cholera, arc due to 
bacteria ; some, such as athlete's foot, are 
fungal in origin. Most plant diseases arc fungal. 
The class of fungi called yeasts is used ex- 
tensively in brewing, wine-making, and baking. 
Various medicinal drugs (or antibiotics, as 
they are called), including penicillin and 
streptomycin, arc extracted from fungi. 

The Four Main Groups 

It must he emphasised that the pathogenic, 
or disease-forming, characteristics of some of 
the lower forms of plant life are of secondary 
consideration. The main consideration is that 
without plants, animals could not exist. Plants 
are the basis of every food chain. Sheep eat 
grass, and men cat sheep. Men eat herrings, 
which feed on smaller fish, which feed on 
minute animal plankton, which feed on even 
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smaller, unicellular green algae. The four 
main groups, or phyla, in the plant kingdom 
are : 

(1) Flowering plants ; 

(2) Fernlike plants ; 

(3) Mosses and liverworts ; 

(4) Algae, fungi, bacteria, and lichens. 

Phylum 1 comprises all flowering plants, 
whether trees, shrubs, or herbs. These arc the 
Phanerogamac. All the phanerogams have 
root, stem, and leaves which are travel sed by 
tough strands or “ veins " (hence they are 
called vascular plants), and all produce seed. 

There arc two subdivisions to this phylum : 
(a) Angiospermae, in which the seeds arc 
protected by being enclosed in a special seed 
case, and (b) Gymnospcrmac, in which the 
seeds arc not specially protected. The large 
majority of seed plants belong to the former 
sub-phylum ; conifers, such as hr, pine, and 
larch are gymnosperms. 

The remaining phyla comprise all the flower- 
less plants, called C ryptogams. Neither flowers 


nor seeds are produced, and the typical method 
of propagation is by means of spor es. 

Phylum 2 comprises the va.scular Cryptogams 
or Pleridophyta, and includes all ferns, the 
club-mos.ses, and the horsetails. 

Phylum 3 consists of mosses and liverworts, 
technically called Bryophyla, which have neither 
roots nor vascular tissue. 

Phylum 4 includes the lowest plant for'ms, 
called the Thallophyta. Here the plant body 
is not ditferentiated into root, stem, and leaves, 
but is of a very simple form and is called the 
thallus. Many members of this phylum arc of 
microscopic si7c. The Thallophyta include the 
following four groups : (a) algae (c.g. the 

green slime of ponds), w'hich contain chloro- 
phyll, and all seaweeds ; (b) fungi, which lack 
chlorophyll (c.g. mushrooms, toadstools, yeasts, 
and moulds) ; (c) bactciia, which also lack 

chlorophyll ; anti (d) lichens, which are 
compound plants consisting of an alga living 
in assoLiation with a fungus. 

Further classriicalion is given in detail m 
Lessons 22 and 25. 


LFSSON 2 

External Features of a Plant 


M any plant species show remarkable 
adaptations to a particular environ- 
ment, or way of life. Competition 
for rooting space in the soil, for mineral 
nutrients, for light, or for water is frequently 
intense, and only those species best able to grow 
and reproduce m any particular environment 
will survive. In this way have been evolved 
all sorts of shapes and forms, dilfcrenccs in 
size and habit, diversities in colour and odour, 
and modilications in structural detail, all 
concerned wuth maintaining the life of the 
individual or of the species. 

Root and Stem 

The wallflower {Cheiranthus chcri) is a 
simple plant to study. Like all flowering 
plants, it has two distinct parts which live 
under very different conditions. There is (1) a 
branched root which is fixed firmly in the ground 
and lives in darkness ; from this rises (2) 
an upright shoot, consisting of the stem, 
bearing leaves and surrounded on all sides by 
the air and exposed during daytime to the 
sunlight. 

The root has a main portion which grows 
straight downwards m the same line with the 
direct axis of the stem. A mam root of this 
kind is called a tap-root. This mam axis 
of the root bears side branches which grow 
obliquely downwards, forming an acute angle 
with the tap-root. From these lateral roots 



WALLFLOWER (Chciranlhus chcri). G — C, 

level of ground. 

Adapted, hy permiision, front D. H. Scott's " Iniroduc- 
tion tfi Siriu'turnl fiotanyd' A AC iUack 
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may be borne oihcr branches which penetrate dropped off, and only scars remain to mark 
the soil in all directions. where they were. The vigorous foliage is 

If the plant is dug up for examination, it will towards the top. The extreme end of a branch 

be seen that particles ofcarlh adhere firmly to is the growing-point ; it is not protected by a 

the youngest branches of the root a little behind cap as is the root, but by very young leaves 

their extreme tips. This is because these which are folded over it. 
regions of the root arc covered with very fine 

root-hairs (they have withered away from the Production of Flowers 

older parts). Kool-hairs arc most easily seen Flowers are borne on the upper part of the 
on seedlings grown on moist blotting-paper, stem and its branches, above the leaves. The 

Examination with a hand-lens will reveal a branches which bear the flowers do not at first 

ihimbic-shapcd cap over the exircme root tip ; difier from the ordinary branches. They arise 

here growth lakes place, the root cap being a in the axils of leaves, and for some time bear 

form of protection. leaves themselves. Soon the production of 

leaves ceases, and the branch bears flowers only. 
Branch and Leaf Arrangement Each flower can be regarded as resembling a 

The stem is branched, each branch arising modified branch, the leaves of which differ in 

from the angle between a leaf and the erect arrangement, form, structure, and colour from 

main stem (the u.v// of the leaf). 1 he branches the green foliage leaves. When the flower is 

are described as axillary. That part of stem fertilized, the petals wither and the fruits 

or branch from which a leaf arises is called a develop. Within these the seeds ripen, and 

HiKle ; the portion between two leaves is an when sown produce a new generation of (in 

intenwde. In the wallflower no two leaves this instance) wallflowers, 

arise at the same level ; every leaf is placed a 

little above or below its next neighbour, and Organs and Their Functions 
the arrangement is said to be ultenuue. To sum up : flowers arc the reproductive 

1 ach wallflower leaf is attached to the stem organs ; leaf, stem, and root arc the vegetative 

by a narrow base ; it has no distinct leaf-stalk, organs. The root of a wallflower, as in the 

and therefore is described as sessile. The higher plants generally, has two chief functions : 

blade, or lamina, of the leaf has two surfaces. it fixes the plant m the ground, and it lakes 

one directed upwards towards the light, the up mineral sails and w'ater from the soil. The 

other facing downwards. The upper surface main function of the leaves is to absorb carbon 

IS the darker green, the under surface is the dioxide from the air ; carbon dioxide together 

more hairy. I rom end to end the leaf is with the mineral salts and water taken up by 

traverse.1 by a stout midrib, or principal vein, the root represents the raw material upon which 

which IS more prominent on the lower surface, the plant “ feeds.” The leaf also provides a 

and it gradually tapers towards the tip. From large green surfucc for the absorption of radiant 

the midrib, bianch veins arc given ofT at irregular energy from sunlight. The stem conducts food 

intervals ; these branch still further to form a substances from the root and the leaves to 

network of fine strands, dispersed throughout other parts of the plant, and it supports the 

the leaf. leaves and flowers in a suitable position. The 

For some distance above the ground there flowers produce seeds ; and thus the species 

arc no leaves ; they were the oldest and have continues to exist. 

LESSON 3 

Duration of Plant Life 

S OME common plants appear above ground Other annuals, such as groundsel {Senecio 
in spring from seeds shed during the vulgaris) and shepherd’s purse (CapseUa bursa- 

previous sumrncr or autumn, which have pastoris), complete their lifc-cycle m much less 

remained dormant in the soil throughout the lime, producing several generations within 12 

Winter ; oi the seed has germinated in autumn months. These are referred to as ephemerals. 

and the small plants have survived the winter. Because of this rapid reproduction they arc 

With the advance of spring the plants grow well up in the list of “ weeds ” and they are 

rapidly, produce flowers and ripen their seeds, among the first to take possession of newlv 

and then die. They complete their whole life dug ground. 

history within 12 months, and they are called A plant which normally completes its life 
annuals. Examples are cornflower {Centaurea cycle in two years is called a biennial. Sown 

cyanus) and opium poppv iPapave*- Komni- outdoors in spring or summer, it does not 

ferum), flower and produce seed until the following 



1523 


Dtiraiion of Plant Life 




THK PLANT'S LARDER. A and B, storage roots of carrot 
and turnip. C, rosette stn^e (first year) of the mullein, a 
biennial ; I), mullein, second year staife. K, winter coiidrtion 
of uiiderttround stem of crocus, sliovtinK two buds which will 
produce flowering shoots in the lollowing season. 

From Frit\L.h and Salisbury, “ Introdm lion to the Study of Plants,,*' 
pcnnission oj (i Ih'/I Sons, Ltd 


year, after which it dies. Examples arc carrot 
(Daucus caiotu), turnip {Brassica campestris), 
and mullein {Vcrhascum thapsus). During their 
first season of growth these concentrate, as it 
were, on storing up food to provide for the 
effort of flowering and seeding m the following 
summer. Winter is passed m a more or less 
dormant condition, and the leaves arc retained. 
With the arrival of spring, growth again be- 


comes active, and in summer— mainly 
at the expense of the stored food — 
flowers are produced. At the ripening 
of the seed the biennial dies. 

Plants that live for years are called 
perennials. During the seasons of active 
growth food is being accumulated and 
stored in the underground organs ; and 
after each resting period growth starts 
again with renewed vigour. The com- 
mon dandelion {Taraxacum officinale) 
is an example of an herbaceous peren- 
nial —it retains its leaves in winter, 
in contrast with the perennial crocus 
whose leaves die away after the flower- 
ing. The dandelion's food is stored 
in a stout lap root, that of the crocus 
in a corni. 

In contrast, again, are the perennials 
whose stems are covered with bark — 
the shrubs and trees. Some of these 
live for very many years, and some 
are immensely tall. Some lose all their 
leaves’ each year at the approach of 
winter, e.g., the common beech {Fa^'its 
sylvatica) and the horse-chestnut 
{Acsenhis hippocastanum). Such trees 
are described as deciduous. They start 
each year anew w'lth an entirely new set of leaves. 

Others, such as holly {Hex) and laurel 
(Prunus), aie evergreen. They carry leaves at 
all times of the year, old ones being displaced 
gradually by new ones throughout spring and 
summer, so that the change goes on unnoticed 
(apart from the accumulation of old leaves on 
the ground round about). All trees and shrubs 
store their food throughout the woody portions. 


LESSON 4 

Structure and Germination of Seeds 


T he broad bean seed is easy to study on 
account of its large size. It is a flattened, 
somewhat oval body, covered by a tough 
pale-brown skin, the seed coal or testa. Along 
one edge is an elongated black scar called the 
hilum, which marks where the seed was attached 
to the inside of the pod. 

Near to the hilum, on the slightly concave 
edge of the seed, is a small triangular swelling 
caused by the tip of the first root or radicle 
which is under the seed coat, and between this 
and the hilum is a very small hole called the 
micropyle. The micropyle is a channel for the 
absorption of water by the dry seed, enabling 
it to germinate. 

For the examination of the seed contents it 
is best to use seeds which have been soaked in 
water, as this process causes considerable 
swelling of the -seed coat and contents. On 


removal of the tough seed coal the embryo is 
disclosed, filling the whole space within. Its 
most conspicuous features arc two large 
fleshy cream-coloured lobes, the seed leaves or 
cotyledons, and the small first root lying as a 




Ueun pod opened showinK attach- 
nicni of seeds. 2. A, concave edge 
of soaked bean seed ; B and C, 
testa removed and cotyledons separ- 
ated ; c, cotyledon ; h, hilum ; 
ra, radicle ; m. micropyle ; pi. 
plumule. 
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tlFHMINATION OF SFFDS. I, SunHowcr : A, fruit ; B, cotyledons 
separated ; r, radicle ; p, plumule ; C, elouKalion of the hypocnlyl ; 
the cotyledons are still enclosed in the split fruit coal. 1), at this sta^e 
(he smooth Krccn cotyledons perform (he work of (oiiaue leaves ; h', hairy 
plumule , I', lonKcsl root. 2, C nminon bean (Vicia faha) : successive 
stages of f'eriiiination. 3, Castor oil plant (Kicinus communis) : A, seed 
seen from outside ; If, seedling with seed>coal hurst but cotyledons still 
enveloped in endosperm; (\ h^pocotyl siraiKhleniii}i;, endosperm still 
adhering* to cotyledons ; D, cstahlished seedling, with expanded cotyledons 
and hrst plumular leaves. 


in ifit' I u'lMnduad hy pcnniwion /umi /tfjvftr, lioianv of i/,e / nini’ Plant," Xfiunidlan , Kukwood, 

“ Plant aid ! in cr J <inn\" jsi//i'iiriA laiK\on , fntuli ami “ Intnxltn tion fa the Study oj Plunt\" Jh'll 

and H lujdhi'ud, “ Study of Plants" Llaiyndan Prew 


projection a^zainsl ihcir edges. If the two 
cotyledons are separated, a small hud bearing 
minute yellowish lea\'es is seen lying between 
them near to one edge. I his bud is the iirst 
shoot, or pliiniftlc. Lach cotyledon is attached 
to the base of the plumule by a very short stalk, 
and below this point its axis is continuous with 
the radicle. 

Bean I'ype of (jcrininatioii 

When conditions arc suitable for germination, 
the radicle bursts through the seed coal and 
gu)ws rapidly downwards. Very soon branch 
roots arise from it, so that the young plant 
becomes firmly anchored in the soil. In the 
meantime the plumule begins to grow upward. 
The lip of this young shoot is sharply curved, 
so that the delicate leaves at the apex arc not 
injured by pushing up ihiough the sod. On 
emerging at the surface of the soil the plumule 
straightens out, and the leaves expand and 
become green. 

Food Storage 

The food material required for the first growth 
of shoot and root is supplied fiom the fleshy 
cotyledons. II seedlings are examined at 
successive stapes of germination, it will be seen 
that as growth proceeds these cotyledons 
gradually shrivel, until tinally only a shrunken 
remnant is left. Bv the time the food store in 


the cotyledons is exhausted, the young plant 
IS able to obtain its own food from the soil by 
means of the roots, and from the air by means 
of the green leaves. In the broad bean seed 
the cotyledons do not come above the soil ; 
in some plants, e.g sunllowers, they do. 

Sunflower t ype of (lermination 

The so-called seed of the sundowci 
(J/elianlfiiis) is in reality a fruit the ovary, 
in which the seeds are developed, forms the 
outer protective coat. The ripened sunflower 
fruit IS triangular in shape, and its outer coat is 
hard, dark, and brittle. When this is removed, 
a thin while skin, the seed coal, is seen enclosing 
the embryo, which (as in the bean) consists ol 
two cotyledons, a radicle, and a plumule. 
When the radicle emerges at germination, the 
fruit coal splits into two halves along the edge, 
and the stalk region below the cotyledons, the 
hvpocofyl, grows up in the form of a crook 
and, continuing to elongate, carries the cotyle- 
dons and the split fruit coat above the ground. 
The cotyledons then turn green and act as the 
hrst green leaves, obtaining food from the air. 

There are thus two types of germination: 

(1) that m which the cotyledons slay below 
ground and serve only for food storage, and 

(2) that m which the hypocolyl carries the 
cotyledons up into the air, and in which the 
cotyledons serve first for food storage and later 
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perform the normal leaf function of assimilation. 
These two types are known as hypoffcal and 
cpif^eai germination respectively. Another 
common example of hypogcal germination is 
afforded by the acorn ; of epigeal germination, 
by the winged seeds of sycamore (Acer pseudo- 
plat anus). 

The Endosperm 

In bean and sunflower seeds the food reserve 
which is drawn upon by the young shoot and 
root is contained in the cotyledons, that is, in 
part of the embryo itself. In some .seeds the food 
store is not in the embryo, but in a part called the 
endosperm, which lies with the embryo inside 
the seed coat ; an example is the seed of the 
castor oil plant (Ricinus communis). Its seed 
coat is hard and brittle, and 
if this is removed, the white 
food store, which is oily to 
the touch, is revealed. On 
splitting open this endo- 
sperm, the embryo can be 
seen, consisting of plumule, 
radicle, and two paper-thin 
cotyledons. On germina- 
tion, the embryo, lying in 
close contact with the food 
store, extracts nutriment 
fiom It, and the food store 
gradually shrivels away. 

The geimination is of the 
SLinffower type, and the 
cotyledons, endospci m, and 
seed coat are carried out ol 
the ground bythchypocotyl, 

As the endosperm shiiNcIs, 
the seed coat is thrown olT and the cotyledons 
become green and expand. Mere the cotyledons 
lirsl act as suctorial organs and later expand 
into nourishing leaves. 

So it is seen that seeds may have the food 
substances stored up in the embryo itself (as in 


the bean) or in a food tissue outside the embryo 
(as in the castor oil plant) The endosperm is 
sometimes spoken of as albumen, and seeds 
which have this tissue arc said to be albuminous ; 
those lacking it arc described as exallnmunous. 

The seeds so far considered have two cotyle- 
dons. Many plants, e.g. grasses and lilies, 
have embryos with only one cotyledon. Such 
plants have certain other characters in common 
and are grouped together as monocotyledons 
The majority of monocotylcdonous seeds have 
endosperm 

Mai/e Type of Cermination 

The mai/c grain (or Indian corn) is really a 
fruit, the fruit coat and seed coat being united. 
If a soaked mai/e grain is cut through at right 
angles to its broader surface, the yellowish 
endosperm and while embryo, consisting of one 
cotyledon, plumule, and radicle, can be easily 
distinguished. Fhe cotyledon lies in close 
contact with the food store and extracts the 
necessary nourishment from it for the growth 
of radicle and plumule. The plumule grows 
straight up through the soil, the lender growing 
point being protected by the outer sheath of 
leaves which is hard and pointed and called 
the cobopnle. The radicle bursts through the 
root sheath and grows downwards. It does not 
become a large main toot, but is rapidly 
l\)llowcd by other mots, which arise from the 
base of the plumule. Such secondary roots 
from a stem are called advent mans roots. 

PRACTICAL WORK 

With a drop of iodine, lesi cut seeds ol bean, pea, 
vvtical, and mai/e for Ihc presence of starch (a common 
lorm of food reserve in seeds). A blue-black colour 
icsiilts 

Obtain any ol the common seeds mentioned and 
observe their germination m damp soil oi sawdust , 
large seeds, such as bean and acorn, can be suspended 
in the neck of a glass boillc Idled witli waler. From 
peas or beans winch have staried lo germinate, cut 
oir the colyledons. Note ihe subsequent starvation of 
the seedling. 



MAIZF. Longitud- 
inal section of giaiii. 
C, i'oi)kdon ; p. 
pliiinule ; r, radicle ; 
rc, root cap ; rs, 
root sheath ; h, the 
starchy endosperm ; 
y, sugary endosperm. 


LESSON 5 

Vegetative Propagation 


A broad distinction is drawn between sexual 
reproduction — in which, in the higher 
plants, fusion of gametes is effected in the 
flower, resulting in the formation of seed, and 
vegetative reproduction — in which some part 
of the more or less mature plant becomes 
detached as a new young plant. 

Runners and Rhizomes 

The strawberry plant (Fraffaria) is an example 
of vegetative propagation by runners. These 
are long and thin off-shoots that extend along 
the ground away from (but still attached to) the 


parent plant. I'rom every node of this runner 
can be produced roots and a new plant. By 
eventual decay of the internodes, connexion 
with the parent is severed and the young plants 
grow on individually. 

Some plants have stems which creep hori- 
zontally under, or partly under, the surface of 
the soil ; these stems are called rhizomes, and 
they can be distinguished from roots by the fact 
that they bear small, scaly leaves, and buds in 
the axils of these leaves. Adventitious roots 
are produced from each node (joint), and the 
end bud of the rhizome grows upward to form a 
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VKGKrATIVK RKI'RODUrilON. I. Tropa- 
Ration of (he s( ran berry plant by runners. 2. 
Rhi/orne of lily of (he valley ; b, end bud 
eitierKiiie Irom the soil ; I, withered leaf- bases ; 
h.e. scale leaf. 

new aerial shooi, while growth of the 
underside is continued by an axillary bud. 
Thus new plants are established some little 
distance from the parent, as in plants with 
runners. Some common plants which 
propagate by means of ihi/omes are 
certain grasses and sedges, lily of the 
valley (Con.valluna), and Solomon’s seal 
( Folyi^onatum muhifiorum). 

Underground Stems 

The rhi/omes of marram grass {Aniwo’ 
plula arenaria) grow to many yards in 
length, and this makes the plants useful in 
reclaiming sandy shores and binding 
together the banks of canals and railways. 
Long and slender roots are formed which 
grow deeply in search of watei , and these, 
together with the long ihizomes, form a 
tangle which binds the sand or loose soil 
also Lesson 24). 

tn Solomon’s seal the rhizome serves not 
only for vegetative reproduction but also 
for food storage. The horizontal stems 
become greatly thickened with food re- 
serves ; these enable the aerial shoots to 
grow rapidly in the spring, and detached 
rhizomes are well equipped for an m- 
dependem existence. As the plants grow, 
the rhizomes tend to rise above the sur- 
face of the ground. On such rhizomes it is 
common to find thick unbranched roots 
which penetrate the soil deeply and then 
contract, pulling the rhizome downwards. 


Other swollen underground stems producing 
new plants are those of potato {Solanum 
tuberosuw) and Jerusalem artichoke {Helianthus 
tuberosus). The large quantity of food materials 
stored in the tubers makes them valuable as 
vegetables. The so-called eyes of a potato 
tuber represent the scale leaves and theif 
axillary buds. If the tubers are left in the 
ground, the eyes grow out into new shoots and 
roots. Under cultivation the potato tuber 
before planting is sometimes cut up into a 
number of pieces, each including an eye, as the 
starting poin* for a new plant. 

Corms and Bulbs 

The storage organ of the crocus is also an 
underground stem, called a conn. This is 
formed by the swell ing-up of the base of the 
flowering stem. If the lower part of a flowered 
crocus corm is cut in halves lengthwise, a new 
corm is seen as a swollen structure enclosed 
within the sheathing bases of the lower leaves 
of the flowered shoot, and below it is the old 
corm from which the flowers arose. In addition 
to ordinary adventitious roots, the crocus pro- 
duces thick contractile roots, which pull the 
corms of successive seasons deeper into the soil. 



rUBER, CORM, AND BULB. 3. Plant grown from a .slice of 
potato : 0 , eyes ; e.s., shoot growing from an eye of the large 
tuber ; p, slice of potato ; rh., rhi/ome ; t, tubers. 4. Longi- 
tudinal section of base of crocus corm and flowering shoot ; a.s,, 
aerial flowering shoot ; c.l, c.2, c.3, corms of successive years ; 
t, runic 5. Longitudinal section showing winter condition of tulip 
bulb : a.r., adventitious roots ; b, incompletely developed 

daughter bulb ; a.b., axillary bud ; f.a., flowering axis ; H.sc., 
fleshy scales of bulb; i, investment of dry scales; st, flattened stem. 
Figs. 2 and S reproduced by permission from Woodhead's “ Study of 
Plants,” Clarendon Press ; Figs. 4 ami 3 from Fritsch and Salisbury's 
“ Introduction to the Study of Plants,” Bell A Sons. Ltd. 
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Another organ of vegetative reproduction is 
the bulb. Bulbs are the basis of numerous 
flowering plants, such as tulip {Ttilipa), hyacinth 
(Hyadfithus), snowdrop (Galenthus nivatis), 
and daffodil (Narcissus). A tulip bulb cut in 
halves lengthwise is seen to consist of a short, 
thickened stem which bears roots on its under 
surface, and a number of large, fleshy leaves 
encircling one another. The food reserves are 
stored in these modified leaves. The bulb is 
enveloped externally by thin, papery scale 
leaves, and in the centre of the fleshy leaves is a 
large bud, in which parts of the future flower 
and young foliage leaves can be distinguished. 
Growth of this bud takes place in spring at the 
expense of the food materials in the fleshy leaves. 
Food substances manufactured by the green 
foliage leaves pass back into the small axillary 
buds of the bulb, which increase greatly in si/e. 

The original tulip bulb is thus replaced by one 
or more daughter bulbs, which repeat the 
sequence of events in the following year. In 
some bulbs, exemplified by the daffodil, the 
storage organs are not entire mod died leaves, 
but arc the swollen bases of the green foliage 
leaves of the preceding season's growth. 


In some plants there is a type of reproduction, 
called apomixis, which has the superficial ap- 
pearance of sexual reproduction but actually 
occurs without fertilization and/or meiosis. It 
includes parthenogenesis., in which the ovum 
develops without being fertilized ; this is 
common in, for example, the dandelion. Ova 
which develop in this way arc usually diploid 
(sec Lessons 33 and 34) in which case all the 
offspring are genetically identical with the 
parent. Ordinary sexual reproduction, pro- 
viding genetic recombination, occurs from time 
to time. Also included in this group are 
apospory, where an ordinary diploid sporophyte 
cell substitutes for the spore, meiosis being 
omitted, so that the gametophyte is diploid ; and 
apoyatm\ in ferns, in which a gametophyte cell 
gives rise directly to a sporophyte, the gameto- 
phyte being diploid. Where vegetative repro- 
duction has become completely dominant— that 
IS, the plant does not reproduce by means of 
seed, such plants arc, strictly speaking, aponiicts. 

PRACTICAL WORK 

Obtain a number oC rhi/ome<», liibcis. corms, and 
bulbs, asccilain lliat lliev are really stems (indicated by 
the presence of small leaves and buds). C ul a cotrn and 
a bulb in halves veriieaily, and compare their struetuies 


LESSON 6 

Branching and Buds 

P LANTS higher in the evolutionary scale (trees, it is not difticult to rccognizAJ them in winter 

shrubs) are usually gteatly branched, by such characters. Other interesting external 

This increases the surface area over features are the icnticcls -small, generally 

which respiration and photosynthesis can take lighter-coloured projections of varying shape, 

place. In winter a woody shoot, c.g. of becc'i, which are distributed irregularly on the bark of 


is terminated by a long, slender, 
structure, brown in colour. This 
is the terminal bud and it contains 
the next continuation of the shoot, 
both stem and leaves, in miniatuif. 
Along the sides of the woody 
shoots are a number of similar 
buds, the lateral buds, each capable 
in the next season of growing out 
into a side branch. 

Beneath each lateral bud the 
bark shows a kidney-shaped 
smooth scar with a curved band 
of dots. Each scar marks the 
former point of attachment of a 
leaf, and the dots are the broken 
ends of the veins which ran from 
the leaf into the stem. The lateral 
buds are all axillary to leaves of 
past seasons, the terminal bud 
^t the tip of the shoot) alone 
having no leaf scars. 

The colour and shape of buds 
and leaf scars vary so much in 
different trees and shrubs that 


and pointed woudy twigs 



MODE OF BRANCHING. 
A, portion of a twig of beech 
in winter time. B. t-he same 
of elm. I, lenticels ; l.b., 
lateral buds ; l.s., leaf-scar ; 

t.bp, terminal bud. 
Reproduced hy Bermt5\ion from 
Fritsch and Salisbury, " Intro- 
duction to ih” Stud)' oj Plants,” 
Cearge Bell d Sons. Ltd. 


and serve the purpose of gaseous 
interchange between the interior 
of the branch and the atmosphere. 
This process is prevented, except 
at these points, by the impermeable 
bark. 

Mode of Branching 

The most fundamental point of 
distinction in the mode of branch- 
ing lies in the behaviour of the 
terminal bud. In a considerable 
number of trees, of which the 
conifers (spruce, fir, cypress, etc.) 
are examples, the original pluiT’ulc 
of the seedling steadily continues 
its growth year by year, lengthen- 
ing in the spring and forming a 
new terminal bud in the autumn, 
so that a tall, straight main axis 
is produced. A number of lateral 
buds develop into side branches, 
but these arc all subsidiary to 
the central shaft and again 
branch in the same manner. This 
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liims or VARIOUS IRKUS. lop kit, 
doriiKini buds of lu'ccli, lime, lia/el, and hau- 
thorn. lop rijjht, of liorse-chesniul. Lower 
left, liursiinK buds ol horst'-ehesdiul. I.ower 
ri^ht, of walnut. 

niclhocl of growth is called monopodtui branch- 
ing ; the oldcsl and largest side branches are 
farthest from the growing-point, while the 
youngest and smallest are close to it. This 
very legular branching often lesults in a 
symmetrical conical shape. 

In contrast to this is sympodud branching, 
in which growth is continued by an axillary 
bud, as m elm {Ulnms) and lime {Tihu). If 
a twig of one of these trees is examined in 
summer, it wall be seen to possess a well- 
marked terminal bud which may form a 
flower or may later in the season wither, 
while the axillary bud situated just beneath 
It increases in si/e. In the winter this latter 
bud occupies a position at the extreme 
end, while the true terminal bud lies as a 
shrivelled remnant or scar at one side. 
Growth, therefore, is continued in a straight 
line. I'he bud at the end of the branch 
can always be recognized as a lateral bud 
becau.se of the leaf scar beneath it. Thus 
in elm and lime it is the lateral buds which 
continue the growth of the branches in 
successive seasons. In some other species 
sympodial branching does not occur with 
such regularity. 

In all woody plants only a comparatively 
small number of buds develop ; many 
remain inactive cither permanently or 
temporarily. These inactive, or dormant, 
buds retain their vitality often throughout 
the life of the tree or shrub, and are 
ready to grow out into branches if the 
vital ones are damaged. Their develop- 


ment is prevented by substances called auxins 
which are formed in the growing apices of plants 
and pass back to the lateral buds. If the apex 
of a plant is removed, the laterals grow out ; 
this IS very noticeable when a hedge is cut back 
or trimmed. 

The essential structure of a bud is always the 
same. The structure is most easily seen in the 
tight “ buttons ” of the brusscis sprouts plant 
{B/assica olcracca f^emmifera) ; each arises in 
the axil of a leaf like any other bud. Externally 
it appears to be merely a series of overlapping 
leaves, but a more complicated structure is 
revealed when the bud is halved lengthwise ; 
Its centre is occupied by its stem, which tapers 
to the growing-point. This is an example of a 
bud in which the young structures developing 
within aie protected by close packing and 
folding of the more mature outer leaves. They 
are not protected on the outside by tough scales, 
and hence arc called naked buds. 

Buds of most plants have additional protec- 
tion against adverse conditions, in the form of 
clo.se-litling leathery or membranous scales, 
brown or black in colour. If the structures 
composing the bud of lilac iSyrinfici) or of 
pri\et {Li^ustmm) are removed in succession 
and laid out in order, it is impossible to draw 



BUDS AND BUD SCALES. I, Section of brussels 
sprout : a.b., axillary buds ; g.pt., growing point 

of main axis ; p.l, p.2, etc., leaves of succcs.sive ages. 
2. Winter sboot of horsc-cbestnut : d, dormant bud ; 
I, Icnticcl, ; l.s., leaf-sear ; s.s., scale-scars ; v, vas- 
cular bundle scar, 3. Six-year-old winter shoot of beech; 
d.s., dwarf shoot ; s.s.l to s.s. 6, scale-scars of six 
successive years. 

/, from Frnsih nmi Sufi\hur\> , 2 anti J, from Woodhead, The 

Smdv of Plant <i." Clarendon Preset 
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the line exactly between bud scale and foliage 
leaf. The bud scales arc, m fact, entire leaves, 
much reduced in size and of leathery consistency. 

Horse-chestnut Type 

The horse-chestnut bud is an example of 
another type. The bud scales are large and 
brown, with an extra protective layer of sticky 
varnish on the outside. If the bud scales are 
removed in succession, a gradual transition is 
seen between them and the foliage leaves within. 
The outer scales arc oval ; a little farther in 
they show an enlarged tip, which is an arrested 
leaf blade. This becomes more prominent m 
successive scales, till the first foliage leaves 
arc reached ; in these a true leaf stalk {petiole) 
appears and the scaly enlargements at the base 
are diminished. In the innermost leaves ol 
the bud this scale has contracted into a small 
horseshoe-shaped leaf base, such as is found 
at the base of the petiole of mature foliage 
leaves. The bud scales are thus much enlarged 
leaf bases with almost completely arrested 
blades. 

A study of the opening buds of beech or 
elm show that here the protecting scales are 
of a third type. Cirowing out from the base 


of each foliage leaf in the bud are a pair of light 
brown scales. Outgrowths of the leaf base 
are called stipules, and comparison shows that 
the scales of the beech bud are stipules, while 
the blade between them has been completely 
arrested. The scales fall otT when the bud 
opens, and the mature leaves appear without 
stipules. 

Function of Bud Scales 

The function of bud scales is always that 
of protection. Morphologically they may be 
reduced leaves, enlarged leaf bases, or stipules ; 
that is, ditTercnt parts become changed to .serve 
the same function. The girdles of scars seen 
on winter twigs of beech and horse-chestnut 
are formed by the fall of bud scales in spring. 
The distance between two successive girdles of 
scale scars shows the extent of growth m any 
one season. 

PRACTir/XL WORK 

Tlic tommon and buds mentioned in tins 

Lesson should be obtained and examined to m.ike out 
all the (calures refcired to. 

In spring, place twigs of beech and horse-chestnut 
in w'aler and notice all the changes as the buds imfold 
I he >oung leaves are protected by a felt of hairs inside 
the bud scalej>. 


LESSON 7 


Plant Cells and Their Structure 


T hin slices cut crossways and lengthways 
from a stem and examined under a 
microscope arc seen to consist of 
numerous distinct chambers which vary in 
size and shape. These chambers, of which 
the whole substance of almost all plants con- 
sists, are called iells. They arc nearly always 
so small that they cannot be distinguished at 
all except under a microscope. A few of the 
largest may reach a diameter of I /1 00 of an 
inch ; many measure only I/IOOO of an inch 
or less. Cells were discovered in plants by 
Robert Hooke in 1667, and during the next 
fifteen years the internal structure of many 
plants was elucidated by Nehcmiah Grew in 
Englar.d and Marcello Malpighi in Italy. 
These early students of anatomy were struck 
by the resemblance of many plant tissues to 
the honeycomb made by bees, and the word 
cell was applied to the chambers in both these 
structures. 

Until well into the 19th century, botanists 
who studied internal structure at all attended 
chiefly to the walls of the cells. These are 
the most conspicuous features in a section of 
any fully formed organ seen under the micro- 
scope. ft is the cell contents which are the 
most important part of the cell ; it is the 
contents which form the wall, not vice versa. 


and m many kinds of plants (as also in animals) 
the cell contents are able to grow and increase 
without any wall at all. The cell wall without 
its contents is a dead shell, quite incapable 
of growth or activity i f any kind. 


Function of Ihc Cell Wall 

A young cell, such as those of which a 
growing-point, or apical menstein, is com- 
posed, is surrounded by a delicate but 
firm and clastic membrane, the cell wall, 

which separates the cell from its neighbours. 
This wall consists of a substance called cellulose, 
which is chemically very similar to starch 

Cell walls arc respon- 
sible for the strength 
and elasticity of all parts 
of a plant, and they serve 
as a firm, supporting 
framework for the whole 
structure. In very young 
plants the cell walls are 
extremely thin, and for this 
reason growing points are 
very tender and require 
external protection, 
aflbrded to stems by the 
starch grain from surrounding leaves and to 
potato ( >- inno). roots by the root cap. 
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PI.AM CKI.I.S : .S IAGKS OI' DIAKLOP- 
MLN'1 . 1. Voiint{ tliin-w:ilk‘d cells from u 

KrcmiriK point ; p, protoplasm ; k, nucleus; 
n, nucleolus ; pi, plastids. 2. VoiinK cell 
showing rorniulion of vacuoles. 3. I'ypical 
livinK, fully developed cell ; p, protoplasm ; s, 
vacuole filled nith sap ; k, nucleus. 
Rejintduti'd hy pemiiwuni fmm f (). IJtiwt-t, " lhntin\ 
oi the Livinit BUini ' Mtn niilfan 

The interior of the young cell is filled with a 
colourless, finely granular substance, the proto- 
plasm, which is the es.senlial living matter of 
all plant and animal bodies. Protoplasm 
consists of a mixture of complex proteins, 
composed of carbon, hydrogen, oxygen, nitro- 
gen, and sulphur, and in the active state it 
contains a large proportion of water. In 
consistency it resembles a thin jelly, but it can 
change to a more liquid form ; these are known 
as the f^el and sol conditions respectively. 
Protoplasm is present in all cells in which growth 
is going on, or in which food is assimilated, 
or any new structure formed. It is, in fact, 
the seat of all those processes, whether in 
plants or in animals, which serve to distinguish 
living organisms from lifeless matter. 

'f'he Nucleus 

llmbcddcd in the protoplasm of the young 
cell is a roundish, denser body, which appears 
more coarsely granular than the protoplasm 
Itself. This body is the nucleus, A nucleus 
IS present in all living cells of the higher plants, 
and probably in all living cells whatst>cvei, 
though its presence as a definite body in the 
bacteria and some low algal forms is not yet 
proved. The substances of which a nucleus is 
composed have been detected inside these 
algae and bacteria. 

The nucleus has a complicated structure ; 
under a microscope the granules are seen to 
be arranged along extremely minute threads 
which are entangled and give the appearance 
of a fine network. The nucleus also contains 
one or more comparatively large round bodies, 
the nucleoli. The nucleus contains the same 
elements as the protoplasm and some com- 


pounds which are called nucleic acids. Phos- 
phorus is usually associated with the latter. 

The protoplasm, nucleus, and cell wall are 
the mo.st constant constituents of a living 
vegetable cell. The cell wall is formed sooner 
or later in all cells of the higher plants, but it is 
frequently absent from certain cells of the 
simpler plants. Most cells contain only one 
nucleus, but in certain parts of the higher plants, 
and in a number of the lower forms as well, 
several nuclei may be found in one cell. 

Cell Sap 

In the older cells, such as those occurring at 
a little distance behind the growing-point, the 
whole cell is larger, and it is no longer filled by 
the protoplasm. Clear spaces are present in 
the protoplasm ; they are filled with water, 
which contains various substances, including 
salts, sugars, and acids, in solution and is called 
the cell sap. The spaces filled with cell sap are 
called the vacuoles (because they appear to be 
empty). The nucleus has increased very little 
in si/e. The cell wall is seen to have become 
slightly thicker by the addition of cellulose. 

Examination of the older parts of a plant 
reveals the structure ol fully grown living cells. 
The protoplasm is reduced to a thin layer which 
lines the inside of the wall ; the cell is occupied 
hy one large vacuole containing cell sap, the 
large vacuole having been formed by the running 
together of the small ones ; the nucleus now lies 
close against the cell wall, embedded in the 
protoplasmic lining. The cell wall itself has 
become further thickened by new cellulose 
added to it from the active protoplasm. 

Definite Arrangement of Cells 

This is the structuie of most of the mature 
living cells of plants. Some cells, in the older 
regions of a plant, retain the ability to divide. 
These are called meristematic cells, and they do 
not have vacuoles in their protoplasm. Some 
cells lose their protoplasm altogether ; they 
are then incapable of any further growth, 
though they may still function for the con- 
duction of food substances and for mechanical 
support. The different kinds of cell are not 
distributed uniformly throughout the body 
of the plant but arc definitely arranged with 
similar cells associated togethejr in well-defined 
regions. Such an association of cells per- 
forming the same function is called a tissue. 

Protoplasmic Granules 

Other structures occur in cells besides proto- 
plasm, nucleus, and cell wall. A few of the 
more important may be mentioned here. 
Embedded in the ordinary protoplasm there 
arc often round bodies of denser protoplasm. 
Such protoplasmic granules are called plastids, 
the most important being those which contain 
the green pigment chlorophyll. Starch grains 
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frequently occur in cells, and these are easily cell is in communication with that of its ncigh- 

recognized under the microscope by their hours by means of very line protoplasmic 

characteristic stratified appearance. Oil is threads, which pass through the cell wall from 

often present in the form of small droplets in one cell to another. The living matter in the 

the protoplasm, and proteins in the form of plant is thus continuous. The plant, in fact, is 

rather complex granules. a living protoplasmic body supported, but not 

In all vegetable tissues the protoplasm of each interrupted, by the skeleton of cell walls. 

LESSON 8 

Structure and Function of Roots 

T he root has an apical growing region which The central region of the vascular tissue is 

is smooth and conical, and its growth occupied by the wood or xylem. This consists 

activity leads mainly to increase in length, of two main types of cell : vessels and fibres. 

In the majority of cell divisions the new cell All these cells have very thick, tough walls ; 

wall is laid down in a transverse plane ; this they arc thickened by deposits of a substance 

results in the formation of longitudinal rows called lignin, and are dead — they have lost both 
of cells. protoplasm and nucleus. The vessels arc the 

On the very outside, at the tip of the root, conducting elements, and have large cavities ; 

the cells are less regularly arranged and arc the transverse walls between vessel segments 

vacuolated. This group of cells, called the have broken down, forming long, continuous 

root cap, protects the meristcmatic region from tubes in the wood. The fibres are very long 

damage. The root cap is added to from the and narrow, with extremely thick walls, and 

meristcmatic region as the root grows and the their function is mainly mechanical, 

outer cells wear away. As the cells in the main 
body of the root are moved farther away from Phloem or Bast 

the apex (by the interpolation of new cell.s), they Outside the xylem is the phloem. This is 
mature and develop into distinct tissues. sometimes, especially in the stem, called hast. 

The middle of the root is traversed by a but this is an ambiguous term since it often 

cylindrical strand of vascular tissue which is includes other tissues as well. In the root 

continuous with the vasculai tissue of the stem, there is only a small quantity of phloem, which 



ROOT TISSUES. 1. Diagram uf plant showing continuous vascular system. 2. very young root, showing 
alternating groups of primary xylem and primary phloem (or bast) ; B, older root, showing cambium arising 
on outside of xylem and on inside of phloem ; C, old root, showing complete cambium. 3. Old root with 
fully developed secondary thickening ; c., cork ; ca., cambium ; co., cortex ; e., epidermis ; p.b. primary 
phloem ; s.p., secondary phloem, formed on outside of cambium ; p.w., primary wood ; s.w,, secondary 
wood, formed on inside of cambium. 4. Dean seedling marked to determine region of elongation in the root ; 

A, at beginning of experiment ; B, at end of 30^ hours. 

Reproduced by permhsian from Bower, “ Botany of the Living Plant,” Macmillan ; and Woo-ihead, “ Study of Plants,” 
- Clarendon Press 
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consists of elongated, thin-walled, living cells. 
The end walls between longitudinal rows of cells 
are perforated. The phloem conducts foods 
such as sugars, which are manufaetuicd in the 
leaves, through the stem and roots to be used in 
growth or for storage. 

Between the xyiem and phloem is a very thin 
layer, one or two cells thick, ol mcnsiemaiic 
cells. This is the cumhium, and it resumes 
activity in the older root to form secoiuLuy 
vascular tissues. The vasculai cylinder is sur- 
rounded by a layer of thin-walled cells, the 
pcricvrf(\ and this is where all the root branches 
originate. Root branches arc thcrcloic said to 
he ciuloycniHis in origin (stems are c.vi^cnau.s). 

Outside the pcricycle is a layer of thickened 
cells, the ciu/oilcinus ; this prevents excessive 
water from getting into or (uit of the vascular 
system. Typically these cells have a narrow 
strip of the ladial walls impiegnated v\ilh both 
fat and lignin. I'his is known as the Caspanan 
strip (after the discoverei ). Sometimes the 
radial and the inner tangential walls are all com- 
pletely impregnated with fat and lignin. Oertain 
cells at intervtils aiound the cylinder do not 
exhibit this structure, and water movement can 
lak^" place only through or around these cells. 
They are called passage cells 

Ihe endodcrmis is the innermost layer of the 
eoitex, which is composed of many layers of 
living, Ihin-walled cells, variable in shape, which 
usually do not tit closely together but have little 
spaces between. These intci eellulai spaces con- 
tain ail and water-vapoui , but not water. This 
allows free gaseous mtcichangc throughout 
the plant. 

The outermost layer of these cells is of great 
importance, for many of them, within a limited 
area just behind the apex, giow out to form the 
long, slender tout hairs which absorb all the 
food that the plant obtains from the soil. 
The layer of cells which give rise to root hairs 
is called the piliferous layer. The root hairs are 
icstiictcd to a very short region, usually not 
more than an inch or two in length and starling 
about half an inch behind the root up. New 
root hairs are continually being formed as the 
root grows. The older ones are sloughed off, 
and the layer of cells underneath becomes 
thickened and forms a protective cxodermis. 

As the root ages, a secondary thickening takes 
place in the vascular tissue ; the pcricycle 
begins to divide actively and forms a layer of 
suherised ceWs called cork. The tissues outside 
this — endtHieimis, coitcx, and exodermis — die 
and become sloughed off. The cork is com- 
monly called bark. 

The great increase m thickness in older roots 
IS due to foimaiion of a large amount ol wood. 
The cambium, which has pcisisted between the 
xyiem and phloem, resumes its meristcmatic 
activity and forms large amounts of secondary 


xyiem to the inside and smaller quantities of 
secondary phloem to the outside. The cell 
divisions of the cambium are very uniform, and 
the secondary wood has cells radiating from 
the centre in regular rows. 

Jrtcgularly distributed in radiating rows in 
the xyiem are bands of thm-walled cells which 
have their long axis arranged across the plant. 
These are for lateral transmi.ssion of food sub- 
stances. and they arc called rays. They may be 
one or more cells wide and they vary in depth. 
To these arc due the characteristic “ grains ” 
of wood. 

Chief Functions of a Root 

The chief functions of a root arc (a) fixation 
of the plant in the ground, (b) absorption and 
conduction of foiul and water. Hence the 
extensive growth of the root system and increase 
in the amount of vascular tissue. New branches 
arc continually being formed, and a larger root 
system is necessary for anchoring the plant 
securely. Every new branch bears a number ol 
leaves, so the older a plant becomes the grealei 
IS Its total leaf surface in spile of the loss of old 
leaves. The plant loses water vapoui ihfough 
its leaves ; hence the greater the leaf surface, 
the more must pass up from the roots ; there- 
fore the amount of conducting tissue, the wood, 
must be increased. Leaves also manufacture 
foods from the carbon dioxide of the air The 
more leaves there are, the greater is the amount of 
assimilated foods to be conveyed through the 
plant, hence the increase in phloem li) deal with it. 

The central position of the lough vascular 
tissue IS most effective m withstanding the 
stresses and strains imposed, which mainly lake 
the form of an upward pull. 

While the activity of the cambium is providing 
lhc.se necessary tissues, the absorptive surface ol 
the root is also increasing with the number of 
young branch roots being formed. If a young 
root of a seedling bean or pea plant is examined, 
it is seen that the root hairs are not borne 
immediately behind the growing tip, but a little 
distance from it. This region which is devoid 
of the hairs is known as the rcf'ion of clouji(ution, 
for il is here that the cells arc becoming greatly 
lengthened and modified for their future work. 
If the root hairs were borne on this elongating 
region, they would be injured as the root worked 
Us way through the soil. 

PRACTICAL WORK 

Cut across ihe mam root of a bean seedling and 
examine the cut surface wilh a hand lens Note the 
central vascular core 

The roots ol the vegelable marrow p;ani are cxcclleni 
material lo examine on account of the large si^e of the 
wood vessels. On a cut surtace (across ihe root) the 
caviucs of the vessels appear lo the naked eye as small 
holes. 

Cut vertically down the root of a bean seedling and 
note the vascular strand running through the length 
of the root. 
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Plant Stems and Tree Trunks 


T he main functions of the stem of a plant arc 
(1) to expose the leaves to abundant light 
and air, and (2) to provide communication 
between the leaves and the roots. Ordinarily 
the stem occupies an erect position, while the 
branches arc directed obliquely upwards, expos- 
ing the leaves to maximum light. The vascular 
tissue of the plant is continuous throughout 
root, stem, and leaves, thus providing com- 
munication between these organs. 

The growing tip of the stem, like that of the 
root, IS composed of cells lillcd with protoplasm 
and containing large nuclei. A longitudinal 
section through the middle of the growing-point 
shows a dome-shaped tip with the young leaves 
arising as projections on the sides of the 
developing apex. Farther behind the apex 
the leaves increase in si/.e and assume the typical 
form, while the tissues in the stem arc 
din'erentialing. 

Epidermis and ( uticlc 

The distribution of the tissues in a stem 
dilfers from that in vi root, (hough the actual 
types of cell foimmg the tissues are, on the 
whole, similar. Examination of a cross-section 
of a young stem shows that around the outside 
(here is a layei of rather flattened cells, the 
epidermis. These cells are protected by an 
impervious, iranspaient layer of non-living 
material called the cuticle. The cuticle and epi- 
dermis arc perforated by small holes, called 
stomata, through which air can pass to the inner 
tissues of the stem and waste gases and watci 
vapour can be excreted. 

A little distance from the surface is a ring (in 
young dicotyledons, at least) of small groups of 
vascular tissue. Each group is called a vascular 
bundle, and it consists of xylem on the inner 
and phloem on the outer sides. 


Between the two is a narrow layer of meri- 
stcmatic cells called the cambium. The structure 
and function of these cells are the same as in the 
root, with which they are continuous, and also 
with the vascular bundles of veins in the leaves. 
The rest of the stem is composed of living, thin- 
walled cells called parenchyma. Those in the 
centre constitute the pith or medulla, which is 
relatively large in the stem of an herbaceous 
plant. Those external to the vascular bundles 
form the cortex, which is comparatively narrow 
Similar cells run between the bundles and form 
the ravs, which connect the pith and cortex. 

Vascular Tissue 

1'hc ‘dems of monocotyledons, e.g. the 
mai/e plant, dilTer in several respects. In cross- 
section the vascular bundles arc seen to be 
scattered in the ground tissue of parenchyma 
and not arranged in a pciipheral ring. The 
bundles have no cambium between the xylem 
and phloem, and so no secondary thickening 
lakes place. They arc described as closed 
bundles, to distinguish them from the open 
bundles of dicotyledons, which have a cambium. 

In some dicotyledons the vascular tissue 
increases greatly in amount, in order to support 
the weight of new branches and to convey more 
abundant food supplies through the plant. This 
gives rise to a woody " plant, c.g. a tree. In 
these the cambium in the vascular tissue 
remains mcrisiematic. Between the vascular 
bundles, parenchymatous ray cells become 
secondarily mcnstcmatic and link up with 
the vascular cambium to form a complete 
ring of actively dividing cells. These form xylem 
towards the inside and phloem towards the 
outside. Much more xylem than phloem is 
developed, giving the stem great strength and 
hardness. Because most of this tissue is 
formed from secondary cambium, 
it is called secondary thickening. 
The xylem is the wood, or timber, 
of commerce. 

Usually only the outer region of 
the xylem functions as a conduct- 
ing system, and substances such as 
tannins and resins are often laid 
down in the centre of the stem. 
These give the woods their charac- 
teristic colours and smells. The pith, 
which may be squashed almost out 
of existence, is always present to 
some extent in stems, whereas there 
is usually no pith in roots. Rays run 
transversely through the secondary 
tissues but are much narrower than 
in the young plant. 



STEMS OF PINE AND OF MAIZE. Left, transverse 
seel ion of stem of pine a, annual ring ; b, bust or phloem 
CO, cortex; c, cambium ; ck., cork ; r, resin canal ; w, wood. 
Right, transverse section of mai/.e stem, showing numerous 
scattered vascular bundles. 

From Woodhead, " Studv of Plants.” Clarendon Press 
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MONARCMS OF THE WOODS. Thii. photograph 
or a scene in the redwood forest of Bull Creek Flat, 
California, shows some of the world’s finest trees — 


Cork is usually formed by a layer of 
mature cells which becomes secondarily 
meristcmatic. This layer is called a cork 
cambium. It divides to form cells which 
are regularly rectangular in shape and fit 
closely together. These cells then become 
impregnated with a substance called 
suherin (mainly of fatty constitution), 
which is impervious to water. 

Before the fall of leaves in autumn, a 
layer of cork cells is formed in the stem 
at the base of each leaf stalk (petiole). 
When the leaf stalk falls, the surface of 
the stem is thus provided with a pro- 
tective covering, not left as a raw surface 
of thin-walled living cells which might be 
damaged by insects or infected by spores 
of bacteria or fungi. Cork is similarly 
formed very rapidly through the agency 
of the living cells of the cortex in response 
to any injury. 

Rigidity and Stability 

The chief mechanical tissue, i.e. the 
vascular bundles, is arranged so as to give 
the best support to the stem, especially 
in windy weather. Hence the ring-like 
disposition towards the exterior of ihe 
stem, as seen in cross-section. This con- 
struction, with isolated bundles separated 
by soft tissue, gives much greater resisting 
power than is attained by a massing 
together at the centre. The stems of the 
smaller herbaceous plants have to resist 
stresses different from those imposed on 


the ciunt sequoias (Sequoia gigantea) and the coast 
redwoods (Sequoia sempervirens). 

Courif'sv vf Pnifcwor and the Carnefite Institution of 

W'ashiniiton 


It IS at the ground level that the tissues in the 
plant become rearranged, thereby giving quite 
different appearances to cross-sections of root 
and stem. These changes are complicated, 
and involve not only a separation of the 
ceni rally massed bundles of the root to the 
peripheral ring in the stem, but also a re- 
arrangement of the groups of xylemand phloem. 

Formation of Cork 

In stems, branches arise from external 
tissues and not deep down as in roots. They 
are said to be exogenous in origin. Old stems 
are covered externally by layers of cork or bark, 
which usually arises Just under the epidermis ol 
the young stem, that is, the outer part of the 


the root, and they are subjected mainly 
to lateral pressure. They bend very 
readily to the wind 


or other influence. 

In trees, where great size 
is attained, the enormous 
development of wood and 
Its central positioning give I 
the rigidity and stability A 

required. / 

in many young stems ol 
dicotyledons the relation 
to girder construction is 
plainly seen, as in the stem ® ^ 
of the dead-nettle 
album). The arrangement 
of the four chief vascular 
bundles at the corners of 
the square stem is equiva- 
lent to two crossed girders. 


coitex. When the cork is formed, the original Additional mechanical PETIOLE. Vertical 

epidermis shrivels up and dies. Gaseous ex- support is given by the action through base, 

changp then takes place through lenticels, which development of a thick- (a°l!)*wUh wrk (ck^^i 

arc small areas in the cork where the cells do walled tissue. called co/Ze/i- beneath it , I, leii- 

not fit closely together, thus allowing air to chyma, immediately under ded ; ax.b., axillary 

pass between them and thence to the inter- the epidermis at the four . • P* pcdole. 

cellular spaces in the cortex. corners of the stem. ^"onheUvms phnr"^ 
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Plant Stems and Tree Trunks 


DEAD-NETTLE STEM. Left, 
transverse section showing an 
arrangement equivalent to 
two crossed girders. Right, 
arrangement of veins. 

Kfiproduit>d from Bower, Botarn 
of I he LivtnK Plant," Afurmillan , 
and W'oodheud, " Study Plant 
Clarendon Piew 




Increased firmness is brought about by 
transverse and oblique bands, which unite the 
bundles girder-fashion at the nodes. (This 
method of support by peripheral girders dis- 
posed in a ring is seen in the frames supporting 


large gas-holders.) The girder principle is apt 
to be overlooked in older stems of dicotyledons, 
owing to the formation of the secondary tissues 
and to the fact that the vascular ring is a 
central column. 

Concentric Rings 

If the cross-cut surface of a tree trunk is 
examined, it is seen to be marked with a number 
of concentric rings. Each distinct ring often 
consists of two less distinct, differently coloured 
layers. It shows the amount of secondary 
wood formed by the cambium in any one 
growing season, and thus some idea of the age 
of the tree can be obtained by counting the 
number of rings, which are called annual rings. 

In temperate countries such as the British 
Isles the growing season is an annual even! and 
the rings are therefore truly annular ; but 
sometimes two such rings may be produced in 
the same year owing to a deterioration in climate 
half-way through the year. In tropical countries 
the trees do not show any well-defined rings. 


LESSON 10 

Structure and Function of Leaves 


L eaves arc flattened outgrowths from the 
j nodes of the stem, with which their 
tissues are completely continuous. A 
fully developed leaf consists of a flattened blade 
or lamina, borne upon a stalk or petiole, at the 
base of which there are sometimes a pair of 
flattened outgrowths called stipules, c.g. in the 
rose and the sweet pea. But stipules arc often 
absent, and the leaves of some kinds of plants 
arc stalklcss, as in the wallflower. In some 
plants, e.g. grasses, the attached part of the 
leaf is in the form of a sheath which wraps 
around the stem. Leaves present almost 
endless variations in shape, proportion, and 
arrangement on the stem. 

Arrangement of Leaves 
The majority of plants have only one leaf at 
each node, an arrangement which is described 
as alternate ; but there arc a large number of 
plants in which a pair of leaves arise together, 
when the leaf arrangement is said to be opposite. 
This occurs in, for example, the horse-chestnut, 
lilac, and privet. Such pairs of leaves nearly 
always occur at right angles to one another at 
successive nodes. If more than two leaves 
occur at a node, the group is spoken of as a 
whorh an example being common goosegrass 
or cleavers {Galium aparine), in which the leaves 
of one whorl usually alternate with those above 
and below. The effect . of such alternation 
between the leaves of successive nodes is to 
prevent undue overshadowing, and alternate 


leaves achieve the same end by their spiral 
arrangement, 

In many herbaceous plants, such as dandelion 
and daisy, a large number of leaves arise, close 
together, from the base of the stem just above 
the surface of the soil ; such leaves are usually 
collected in the form of a rosette and are de- 
scribed as radical leaves. 

On erect shoots and in rosettes, the leaves 
retain throughout life the position which they 
occupied at their first development. But on the 
horizontal branches of trees and shrubs the leaf- 
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l-KAh MOSAIC. rile l)foch tree presents nn 
example of the disposal of leaves in sueli a wav 
us lo avoid miieh overshadow in^ and to make 
the most of the sunlight. 

suilks twist so that the blades are placed more 
or less at right angles to the light. 

There is a great variety of leaf mosaics, in 
which a mimher of adjacent leaves, or parts of 
leaves, fit together to make up an almost con- 
tinuous sheet of green without much over- 
shadowing (to make the most of the sunlight in 
a climate whcie this is not loo abundant). The 
leaf rosettes of daisy, dandelion, etc., and the 
foliage of many trees furnish examples. 

The leaf blade may consist of one continuous 
undivided surface, and is then described as 
simple, or it may be cut up into a number of 
lobes connected with one anolhei by an un- 
divided poition, when it is said to be lohed. Or 
It may be completely segmented into a number 
o\ separate leaflets, when it is called compound. 


parallel. The leaf blade is bounded by a cuticle 
which is composed of solid fats and prevents 
evaporation of water. In plants such as holK 
and laurel there is a very thick cuticle. TIu* 
cuticle docs not cover the siomata, through 
which gaseous c.xchangc lakes place. Under the 
cuticle is the epidermis, which may have thick 
outer walls for extra protection. 

Sfornata 

The leaf stalk closely resembles the stem in 
structure. As the blade is horizontally ex- 
panded, It is possible lo distinguish between the 
upper and the lower epidermis. The latter is 
usually perforated by a large number of minute 
holes, by means of which the interior of the leaf 
is placed in communication with the exterioi. 
The upper epidermis has few or no pdres. 
Each pore is known as a stoma (Gk. stomm a 
mouth), and is bounded by two guard coJIs, 
which arc capable of altering their shape so\as 
to vary the size of the slit between thc(?i. 
Stomata also occur in the epidermis of youiig 
.stems, and arc not necessarily continued to the 
undersides of leaves. In the floating leaf of a 
water-lily {Nymphaca), for example, they occur 
only in the upper cpideimis, which is next ti.) 
the air ; in vertical leaves, such as those of the 
iris, they arc fairly cciually distributed on both 
sides. 

Between the two layers of epidermis there is a 
mass of green cellular tissue, divisible into an 
upper layer of cells {palisade layer) elongated at 
right angles lo the surface, and a lower i^sponi^y 
layer), which shows no such regularity. 

Between the cells of the spongy layer arc air 
spaces, which form part of a continuous system 


Arrangeincnl of Veins 

rhe manner in which the 
veins arc arranged in a leaf 
blade is called the venation. 
In the wallHower each leal 
has a piommcnt mam vein 
<)i midrib, giving olV lalcial 
veins, which by continued 
blanching form a network 
throughout the lamina. 
Such u'tuidate venation is 
chaiacicnslic of the leaves 
'd most dicotyledons, 
though ditferences occur in 
the way the prominent 
veins are distributed. 

Most monocotyledons 
have a di fie rent type of 
venation ; the blade is 
luivciscd by several veins 
of equal size running side 
b> side and connected by 
small cross-branches. This 
venation is dCsScribed as 
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RETICULATE VENATION. In the 
poplar leaf, typical of most dicoty- 
ledons, continuous branching from the 
midrib forms a network. 


of narrow chinks and pas- 
sages by which the plant is 
traversed. The existence of 
this continuous set of air 
passages can he demonstra- 
ted by immersing the blade 
of a thick-stalked leaf in 
water, placing the cut end 
of the stalk m the mouth, 
and blowing into it as 
hard as possible. Minute 
bubbles ol air will be seen 
lo come ofT from definite 
points On the leaf blade, 
having passed through the 
stomata. The cells of both 
palisade and spongy layers 
contain ehlorop lasts — 
rounded particles of proto- 
plasm, which contain 
chlorophyll. 

Each stoma opens direct- 
ly into a large air space 
amongst the spongy tissue 
of the leaf, and it is through 




LIFE HISTORY OF WHEAT The (lowers ol wheal arc arranged m the ears m 
gioups culled spikclets In a breeze Ihcy shake oul ihcii pollen wliich railing on 
another llowcr whose stigma and hairy style are in the light condition, adhcies to 
the minute ovaiy. The male and lemale nuclei fuse, and the rcrtilc seeds swell until 
the whole cur is packed with golden grain. 

Drawing by Hilda Coley 
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m'':!: the CARDEN PEA. On one side of tl.c ,.cen pen seed 

cro| yit. or lntic gate. In lliis the fertilizing pollen enters to develop the seed ccR 
in Ihc ovary .mo a irne l.ving seed This will, in ns turn, p.oduce a pea plant, bearing 
leaves, biacis. Iloweis, and lendnls, and finally pods The ovaries are fcrtvli/cd 
by insects transferring pollen from the llowcrs. 

Drawinii hv liiUIa Colev 
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cKchanac 
oiitei air 
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hclvvccn ihc plani ns, sues and 
iiikcH place -that is. the loss 
vapour, the entry of carbon dioxide and 
(he liberation of osyitcii in (he process 
of sugar and starch lormation ; and tne 
entry of oxygenand lossol carbon dioxide 
in the process of breathing. The action 
of the guard cells regulates the opening 
and closing of the stomata/ pore. The 
factors which control this action are 
many and varied, the most important 
being the constitution of the cell contents. 

If insoluble starches collect in the guard cells 
during photosynthesis, then water is lost to the 
surioiinding cells, the guaid cells lose their 
iLirgidity, and the pore closes. When the 
starches are removed and only soluble sugars 
remain, the guaid cells lake in water fiom sur- 
rounding cells, become turgid, and the pore 
opens. If a plant starts to wilt, the stomata 
close, and by this expedient the plant guards 
against further loss of water vapour. 

ICnergy Absorbed from the Sun 

The veins of the leaf blade are its vascular 
bundles, consisting of xylem above and phloem 
below. •These bundles arc so arranged as to 
prevent the leaf fiom tearing easily, and they 
guaid against the collapse of the delicate green 


CHLORAPLASrs UPPER EPIDERMIS 


I^BAF STRVCTVRh M, 


lower epidermis and 
tissue enclosed, 
guard evils 


vvihtiiu 



cellular tissue by keeping the two layers ol 
epidermis well apart. 

The leaves manufacture food from the 
carbon dioxide of the air, using energy absorbed 
from the sun by the green chloroplasts which 
are in many of the cells. The palisade cells, 
filled with chloroplasts, lie just below the uppei 
epidermis and therefore receive the best illu* 
mination, at the same time being adequately^ 
protected by the thick-walled epidermis. Carbon 
dioxide enters through the stomata and circu- 
lates freely through the air passages. Water and 
mineral salts, necessary for food manufacture, 
are brought up from roots in the wood vessels 
which continue into the finest veins of the leaf, 
and the elaborated foods are conveyed to other 
parts of the plant through the cells of the 
phloem. 


LESSON 11 

The Plant and its Environment 


T ill? struggle for existence between plant 
species leads to specialisation, and each 
s|xrcics tends to occupy one habitat or 
ecological niche for which it is most fitted by 
its modifications. These modifications make it 
possible to group plants in several major 
classes, according to what is called life 
form. This classification was introduced 
by a French botanist, Raunkiacr, in 1910. 

The classes include Therophylcs, 
annuals which live through the unfav- 
ourable season as seeds ; Phancro- 
t)liyles, trees and shrubs bearing buds on 
aerial branches ; Chamaephytes, with 
buds on, or just above, the soil surface, 
e.g. milkwort (Polygala vulgaris) ; Hemi- 
cryplophytcs, plants with buds at soil 
level, e.g. dog's mercury {Mercurialis 
petennis) ; Geophyles, with subterra- 
nean buds, including most plants with 
bulbs or tubers ; Helophytes, or marsh 
plants ; and Hydrophytes, or water 
plants. 

Raunkiaer showed that the life 
form predominating in any region 
in the world depended mainly on the 


climate. Thus, in the and desert of Nevada 
many of the species are Therophylcs or small 
Phancrophyles. In a climale with a cold 
winter such as Labrador, Chamaephytes, 
Hemicryptophytes, and Geophyles are pre- 
dominant. In the moist tropics Phancrophyles 



MODIFIED STEMS. Left gorse prickles —branches 
adapted to form protective structures. Right, butcher’s 
broom, which produces flattened leaf-like branches with 
greenish flowers that eventually produce berries. 
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The Plant and its Environment 



PLANTS WIIH TWINING STEMS. Left, bindweed 
or convolvulus, which, like must twiners, moves in the 
anti-clockwise direction. Rikht, the hop plant, in which 
the movement is clockwise. 


predomiriale. Life form can therefore 
be considered as an adaptation to 
climatic environment. 

Functions of a Root 

The range of modification of the main 
plant organs will now be considered. 

The functions of a typical root are to 
anchor the plant in the ground and to 
absorb from the soil water and mineral 
salts in solution. Some trees, such as 
(he oak, are anchored by a long tap 
root ; others, such as the pine, have a 
very shallow, spreading root system. 

Some plants of the Nebraska prairie 
send their roots 20 feet into the ground. 

Roots may be modified to perform 
other functions. The swollen tap root of 
the carrot stores food. The contractile 
loots oi‘ the crocus pull the corm lower 
into the ground. Some tropical orchids 
which grow on the trunks of trees have 
roots which hang down into the air, and these 
aerial roots have a sponge-like outer tissue which 
absorbs moisture from the atmosphere; plants 
such as these, which grow on other plants but gain 
therefrom only support and no food substances, 
a rc cal led epiphytes. The aerial roots may i n some 
instances contain chlorophyll and be modified to 
perform photosynthesis, the basic process of food 
manufacture. Mangrove {Rlhzophora) trees, 
which grow in tropical sea-swamps, have buttress 
roots- knee-shaped roots growing out from the 
lower stem nodes -which support the stem 
against wave action and shifting sands and mud. 

Functions of a Slern 

A typical stem has two main lunclions. It 
has the physiological function of allowing the 
passage of water and dissolved substances be- 
tween the roots and the leaves and flowers and 
fruits. Jl also has the mechanical function of 
bearing the leaves and flowers and fruits in an 
erect position where the leaves can get maximum 
sunlight, where the flowers can be pollinated 
and the fruit ripened and dispersed. These 
two functions arc normally performed by 


two different tissues in the same stem. The 
stem may develop hard woody tissue by 
a process called secondary thickening, which 
assists its mechanical function. The problem 
of mechanical support is met in a diflerent way 
by climbing plants. 

Stem and stem branches may be modified to 
perform other functions. The thin green stem 
branches of broom (Cytisn.s) are the main 
assimilating organs, and there photosynthesis 
lakes place. The leaf-like chidodes of butcher's 
broom {Rnsvns aculcatirs) arc flattened stem 
branches, as indicated by the position of the 
flower in the centre of the cladode. in some 
species, c.g. furze or gorsc {Ulcx)y stems are 
modified to spines and have a prolcctive 
function. 

In couch grass or twitch {^f^ropyntm repens) 
the underground rhizomes arc a means of 
vegetative reproduction. A potato is a stem 
tuber modified for reproduction and food 
storage and bearing branches on its surface. 
The bulbs of tulip and daffodil arc stems 
modified for perennation and food storage. 

The typical function oFa leaf is photosynthesis, 
and most leaves are thin flat 
cxpan.scs, absorbing the maxi- 
mum sunlight. Their modifica- 
tions include spines, as in the 
holly and in many cacti. Such 
spines protect the plant against 
grazing animals, as do the sling 
glands of the nettle leaf. The 
leaves of cacti and other succu- 
lent plants are modified to hold 
water and other storage pro- 
ducts, and arc organs of vegeta- 
tive reproduction. Bud scales 
are leaves specially adapted to 
the protection of the bud. 



CLIMBING BY TENDRILS. In Nome plants, for example, 
Virginia creeper (left), the tips of the tendrils apply themselves to 
solid surfaces and then form sucker-like organs which make a close 
union. A bryony tendril (right) is like an elongated spiral spring, 
with tremendous holding powers. 
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An alternative way by which the leaves may 
be raised up to the light is shown by climbing 
plants. In a simple example such as ivy ( Hrclcra) 
the mam modillcation is the development of 
adventitious roots along the stem, these enabling 
It to cling to a tree or other support. 

Another class of climbing plant is the twiners. 
Here the stem twines ai ound some support. The 
tip of the stem of most twiners moves m the 
anli-clockwisc direction, e g. bindweed {('ou- 
vo/vufits) and the runner bean {Pliascolus multi- 
fiorus) In some, e g hop ( Hunm/u^ lupulus) and 
honeysuckle {/..o/ik cm), the twining movement is 
clockwise. 

Frequently the climbing is by tciuliils. Jn its 
simplest form the tendril is an organ unaltered 
apart from its iliieclion of growth. In (Icmu/is 
species the Icatlct stalks twist themselves around 


any firm support. The leaf stalks of the 
ordinary nasturtium (Tropacolum) behave in 
the same way. More often the leaves, as in some 
species of pea {Pisum) \ or some of the leaflets, 
as in most pea and vetch ( Vicki) species ; or the 
stipules, as in Smihix ; or a whole branch, as in 
the vines, arc modified to form narrow spiralling 
tendrils. In some plants, e.g. the clinging 
Virginia creeper {Ampdopsis vcitchii), the tips 
of the tendrils, instead of twining around the 
support, apply themselves to solid surfaces and 
then (bi m sucker-like organs which make an 
exticmely close union. 

PRACTICAL WORK 

Lxamine scvciliI spifLics of climbing plant , notice 
I he morpliolos^ical nature of ihc organs motlihcd 
I.vaminc also the cladoclcs of butcher's broom and 
determine that ihe cladodes are stems. 


Li;SSON 12 

How Plants are Nourished From the Soil 


W A II Renters a plant's roots hy way of root 
hairs. Lxamined under a microscope, 
each root liair is seen to he a slender 
tubular outgiowth of the wall of an epidermal 
cell. The cell wall is very delicate and is lined 
throughout its length with protoplasm : a 
vacuole extends throughout the cell, and a 
nucleus is usually present about the middle oi 
end of the hair. 

The root-luur region corresponds in position 
with the region of formation of xylein and 
phloem in the internal structuie of the root, 
and is constantly being renewed as the 
lengthening roots penetrate new' regions of the 
soil. The water which enters Ma the root 
hairs is then conducted up to the rest of the 
plant by the newly-formed conducting elements 
of the xylem. 

Absorption and Transpiration 

The underground system of a land plant, 
such as an oak tree (Qucrcus), occupies a large 
area of soil, with the finest loots disposed around 
the limits of the area. These fine roots, clothed 
with root hairs, present a very large surface 
in close contact with the soil, in the same way 
as the flat expanded leaves borne by the stem 
present a large surface in contact with the air. 
These large surfaces make for great cflicicncy 
in absorption of water from the soil and in 
evaporation of water into the air. This latter 
process is called trcmspinition, and the stream 
of w'ater through the plant is called the trans- 
piration St team. 

Ordinary soil consists of particles of various 
sizes to which films of water cling, and this 
water constitutes a large part of the food of the 
plant. It contains small quantities of various 


mincial matters in very dilute solution. Water 
is of the First importance, for not only is it 
abundantly present as such in the living plant, 
hut it also supplies two chemical elements 
hydiogen and oxygen which enter into the 
composition of protoplasm and aie also 
essential components of substances which arc 
the products of vital activity, such as wood 
and starch. 

The Root at Work 

The plant will not grow and thrive if its roots 
are supplied with nothing but pure w^ater. 
There must also be small quantities of simple 
mineral compounds containing other elements, 
i.e. nitrogen, sulphur, phosphorus, potassium, 
calcium, magnesium, and iron. At least the 
first three of these help to build up protoplasm, 
and arc contained in most proteins. Minute 
quantities of trace elements arc also essential 
for healthy growth, these including copper, 
manganese, iodine, and boron. 

Species differ considerably as to the exact 
composition of the food they require, which is 
one reason why it is desirable for farmers and 
gardeners to adopt a rotation of crops, instead of 
growing one kind of plant continuously in the 
same area. Because a given soil may from the 
first be deficient in one or other of the essential 
plant-foods or may have become exhausted of 
its supplies, the necessity for manuring arises. 

A minute quantity of cell sap diffuses out of 
the root. This is slightly acid, and it helps to 
dissolve the particles of the soil, i.e. it assists in 
the preparation of more food. This is facilitated 
by the fact that the root hairs come into very 
close contact w'ith the particles in question. 
By placing a polished slab of limestone in the 
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How Plants are Nourished From the Soil 


botlom of a flowerpot in which a plant is 
growing, an iJlustralion of this process can be 
observed ; after a time the roots will spread 
over and corrode the limestone, etching their 
outline upon it. 

Soil Solutions 

Oxygen must be available to roots in order 
that they may respire. Respiration, a character- 
istic of all living protoplasm, provides the 
energy used by the roots in taking up mineral 
salts from the soil solution. A waterlogged 
soil is injurious to the life of the plant, as no air 
spaces remain between the soil particles. 

1*hc root hairs take in the dilute solution from 
the surrounding soil by means of the process 
called osmosis. The protoplasmic lining of the 
root-hair cell constitutes a scnu-pcniicahle 
membrane, i.c. a membrane that allows certain 
substances to pass through it but prevents 
others fjom doing so. In root absorption 
tlie soil solution is on one side of this membrane, 
the cell sap on the other. The cell sap contains, 
ill addition to a weak solution of mineral salts, 
sugar and other dissolved organic substances. 
1 hese, through osmotic pressure, cause passage 
of water through the semi-permeable membrane 
from more dilute soil solution into the more 
concentrated cell sap. In this way water is 
taken up until the root hairs become distended 
(turgid) with water. 

Ascending Water 

The water passes, by osmosis, from the root 
hairs through the cells of the cortex of the root, 
all of which become turgid and in this distended 
condition exert considerable pressure on their 
neighbours. This is called root pressine, and it 
IS responsible for driving the water into the 
conducting vessels of the wood, to which it can- 
not pass by osmosis because the wood cells aie 
dead and empty. 

The tallest trees of the world — for example, 
the eucalyptus trees of Australia— ^ are about 


feet high. Their roots are very long. 
Since it is only the young part of roots which 
absorbs water, the distance through which 
water is carried in such tall trees can scarcely 
be less than 200 yards. The question as to how 
water is pulled up such enormous heights in 
trees is not yet satisfactorily answered. Osmosis 
explains its passage through the cortex of the 
root and through the living green cells of the 
leaf, but not through the vessels of the wood. 

I .xperiments have proved that the water, by some 
force not fully understood, passes up through 
these cells. Transpiration from the leaves 
supplies considerable “ pull," and root pressure 
may assist indirectly in helping to make good 
the reserve of water in the vessels of the root. 

Copious Transpiration 

A broad-leaved herbaceous plant, c.g. a sun- 
flow'er, gives otTa pint or moie of w'ater on a hot 
sunny day ; a big beech tree tianspires very 
nearly 100 gallons. It has been calculated that 
a well-grown oak tree gives ofl' dining the five 
months of its active annual life more than 200 
tons of water, and that wheat transpires in its 
season of growth at the rate of 1,000 tons per 
acre. 

PRACTICAL WORK 

The course orwulcr Ihioupli a pliinl can be (bllowccJ 
by placing a while llowci a lilv) in letl ink ililuteil 
with walcr , in a lew hours ihc veins of Ihc llowci 
iiic coloured red The same expenmem can be earned 
our wiih any woody shooi ; when this is cut irans- 
verscly, or longitudinally, Ihcied solulion is seen lo he 
111 ihe vascular bundles. 

An easy experiment lo piove lhal tianspiralion 
lakes place Iroin ihe unJet side ol a leaf, where the 
stomaia are siiualed, can be carried out wiih cobalt 
paper ; blue wlien diy, the paper lurns pink on being 
moisiencd A piece is placed on a tilass plate and 
ciiveictl w'llli a dry leaf undei side downward. A 
scLond piece of coball p.iper is ihen pul on ihe upper 
side of Ihe leal and a second glass plaie ovei all. 
Alter exposure for a sliorl lime to sunliiilu it will be 
found lhat tlie palmer winch has been in eonlael wiih 
Ihe under side of Ihc leaf has become pink, w'hile the 
olher piece remains blue. 


LESSON 13 

The Plant’s Food Factory 


C hemical analyses of difTerent parts of 
plants — seeds, stems, tubers, and leaves 
— show that the same chemical elements 
arc contained in varying proportions in these 
diverse tissues. They are : carbon, oxygen, 
hydrogen, nitrogen, and certain mineral ele- 
ments, of which the chief are sulphur, mag- 
nesium, potassium, calcium, phosphorus, and 
iron. These exist in the plant not in a free state 
but in a combined form and all, with the excep- 
tion of carbon, are obtained by the plant from the 
soil, through the medium of the roots. 


The following solution contains the inorganic 
elements commonly present in soil : 

Distilled w'aier .. 1,000 cubic ccnlimcires 

Polassium nitrate 0-25 grams 

Calcium nitrate 10 grams 

Magnesium sulphate 0-25 grams 

Acid potassium phosphate . . . . 0-25 grams 

Feme chloride a trace 

This IS a normal water-colour solution, and m 
it plants may be grown up to the flowering and 
fruiting stages, either in the solution alone or 
in quartz sand watered with the solution. To 
show the importance of the various constituents. 
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plants are grown in incomplete 

culture solutions from each of mg t 

which one of the six mineral Jp f \ 

elements IS omitted. The plants 

grown in the incomplete solu- 

lions not only look unhealthy, 

hut die much sooner than plants 

given complete nutrient solu- 

lion. Hach of the six elements ' 

contained in the water-culture ’ 5; 

IS therefore essential; three ^ Jr 

others commonly present in / y'' 

plants but not essential ate 
sodium, chlorine, and silicon. ^ \ 

Actual amounts necessary '3 

for healthy growth differ in the 
case of dilferent elements. A 
relatively large quantity of a 
suitable nitrogen compound Sl\RCH It 

must be supplied, but a mere micrograph ( 

trace of an iron compound is of starch coni 
SLilTicienl. Without iron the 
leaves develop no chlorophyll; 
they remain a sickly yellow colour and are said 
to he chlorotic. If painted with a weak solution 
of an iron salt, they turn green and the plant 
lives. The while patches of variegated leaves 
do not respond in this way ; variegation is due 
not to lack of iron, but to an internal hereditary 
cause, which lesulls in undeveloped chloroplasls 

Photosynthesis 

Nitrogen, phosphorus, sulphur, and potas- 
sium all enter into the composition of proteins 
or their derivatives, which form the chief part 
of the living matter, protoplasm. Magnesium 
is present m chlorophyll ; iron is necessary for 
chlorophyll formation ; and calcium enters into 
the composition of cell walls. 

The basic process by which plants manufac- 
ture proteins and subsequently protoplasm 
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SI \RCH I OKMAl ION. PluUo- 

micrograpli ( ‘ 400) showing grains 
of starch contained in the cells of an 
orchid plant. 





PLAN! t'HEMISlRY. DiaKrarii illustrating 
(A) demonstration that oxygen Is given off 
during photosynthesis ; (B) experiment showing 

necessity of siiFillght for starch formation. 



f from the elements pre- 
4 viously listed is called 
\ photosynthesis. During 
this process, energy in 
the form of light from 
the sun is used in the 
m presence of chlorophyll 
' in the plant cell to 

harness carbon dioxide 
from the atmosphere 
to various elements 
which are in the cell sap, 
forming chemical com- 
pounds. Initially there 
arc five requisites : pro- 
. IK toplasm, light, chloro- 
1 ~ ^ phyll, carbon dioxide, 

^ / and mineral salts 

KMAIION. I'hnio- (chcmical elemenls). 

400) showing grains Laibon lorms about 

ined in the cells of an one- ha If of the dry 

hid plant. weight of a plant. The 

only source of carbon 
a\ a liable to the plant is from the carbon dioxide 
of the atmosphere. This passes in through the 
stomata, dissolves in the small quantity of 

water in the slomalal cavity, and passes into the 
cells as a solution of carbonic acid gas 

Carbohydrates 

The first products arc known to be carbo- 
hydrates, usually sugars and starches. The 
process is very complicated and still incom- 
pletely understood, so general principles only 
arc given here. The carbon dioxide and water 
which the leaf receives from the root ultimately 
form an organic substance composed of carbon, 
hydrogen, and oxygen, i.e. a carbohydrate. 
The first visible product is starch, the grains of 
which can be seen under a microscope. 

A chemical test will show the presence of 
starch. A leaf which has been exposed to ihe 
sun for some time and has been put into 
boiling water to kill it, and then soaked in 
alcohol (methylated spirit), loses its green colour. 
If the leaf is then put into a solution of iodine in 
potassium iodide, the leaf will rapidly become 
dark blue. This is a certain test for starch. 
The decolorising allows the blue colour to be 
seen more easily. 

Oxygen as a Waste Product 

During photosynthesis a certain amount of 
oxygen is given ofl' as a waste product. Some 
of it is used in the respiratory process, but much 
of it passes out through the stomalal pores into 
the atmosphere. A Convenient way of demon- 
strating this is to put a water-plant, such as 
the Canadian pond weed (Elodea canadensis), 
into a glass vessel containing tap water. The 
plant is then covered with a funnel and an 
inverted test-tube full of water is placed over the 
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Stem of the funnel. If the whole arrangement 
is exposed to light, small bubbles of gas will be 
seen to rise from the plant, gradually filling 
the test-tube. By applying the usual tests it is 
easy to show that the gas is oxygen. If. for 
example, a glowing splint of wood is put into 
the test-tube, it will at once be rekindled. 

Variegated leaves are Useful for showing that 
chlorophyll is essential for starch formation. 
If variegated leaves are exposed to sunlight 
and then submitted to the iodine test, only the 
parts which were green will turn blue owing to 
the presence of starch. No starch is formed in 
the white part. 

Sunlight and Starch 

To show that sunlight is necessary for starch 
formation, it is necessary to use a plant whose 
leaves are devoid of starch at the beginning of 
the experiment. If a plant is kept in the dark 
for a day and its leaves treated for starch, none 
will be found present. Pieces of cork or opaque 
paper should then be pinned above and below 
parts of some of the starch-free leaves and 
exposed to sunlight. On testing for starch, the 
parts which were so covered give no reaction, 
while those exposed to sunlight are deep blue. 

The necessity of carbon dioxide can be shown 
by placing a starch-frec potted green plant under 
a glass bcll-jar or similar cover, together with a 
dish containing caustic potash. This chemical 
substance absorbs carbon dioxide from the air, 
leaving none for the green leaves. If the 
apparatus is exposed to sunlight for some hours 
and the leaves are then tested for starch, a 
negative result will be obtained. 

In addition to chlorophyll, sunlight, and 
carbon dioxide, there must be a suitable tem- 
perature and adequate water supply for the 
plant to bring about carbon assimilation. It is 


the chloroplasts of the palisade cells of the leaf 
which are chiefly concerned with the photo- 
synthesis of carbohydrates in the higher plants. 

It it were possible to destroy all existing 
chlorophyll and to prevent the formation of 
more, the organic world would soon be brought 
to a standstill and life would become extinct. 
For no more plant-substance could be built up 
from non-living material, and the vegetable 
kingdom would therefore soon cease to be ; 
as animals directly or indirectly depend on 
plants for food, they too would soon die out. 

Apart from this, the breathing of plants and 
animals and the processes of combustion con- 
tinually exhaust the oxygen of the air and in- 
crease the proportion of carbon dioxide. The 
composition of the atmosphere is, in fact, kept 
normal only by the utilisation of carbon dioxide 
as food by green plants, with concomitant 
liberation of oxygen. As previously mentioned, 
this process is absolutely dependent upon 
the presence of chlorophyll. 

Etiolation 

The formation of chlorophyll depends on a 
trace of iron in the nutrient solution and also 
on light. If seedlings are grown in the dark, 
the shoots which develop are pale yellow In 
colour, the stems greatly elongated and weak, 
and the leaves much smaller than the normal. 
Plants showing these changes caused by growth 
in the dark are said to be etiolated. If a large 
stone or plank is placed on a lawn for a few days 
and then removed, the grass there is seen to be 
almost white. The etiolated grass recovers its 
green coloui on exposure to light. 

PRACTIC AL WORK 

To determine the conditions necessary for starch 
lormation in green leaves, experiment as described in 
the text. To notice the characteristics of etiolated 
plants, grow seedlings, c.g. beans, m the dark. 


LESSON 14 

The Nitrogen Cycle 


T he photosynthesis of carbohydrates is only 
one of the synthetic processes carried out 
by the green plant. It must also convert 
nitrogen, sulphur, phosporus, potash, and other 
elements from the simple sub.stances in which 
they occur in the soil, into the complex organic 
materials which form part of the living sub- 
stance of the plant. Some of the chemical 
changes which go on in the plant in these 
synthetic processes retain their mysteries ; they 
have still to be explained. Here, the way in 
which the plant obtains its supply of nitrogen 
w'ill be considered. 

Nitrogen is one of the essential constituents 
of proteins, which form a great part of pro- 
toplasm. The majority of green plants obtain 


all then supply of nitrogen from the soil. The 
nitrogen is combined in the soil with other 
elements in the form of soluble salts called 
nitrates. Even though nitrogen is one of the 
gases present in the free state in the atmosphere, 
the higher plants do not utilise it. The soluble 
nitrates which arc absorbed by the roots are 
conducted up to the leaves, and they accumulate 
there until, on exposure of the leaves to light, 
they disappear and are replaced by other nitro- 
genous compounds. This change depends in 
some way on the activity of the green cells ; it 
does not take place in the colourless cells of 
variegated leaves. Thus the animal world, 
which lacks the power of bringing about this 
change, depends ultimately on the green 
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plant for its nitrogenous 
foods as well as for its 
carbohydrates. 

The change v\hich takes 
place in the green leaves 
results in combination of the 
nitrogen with carbon, oxygen 
and hydiogen to I'orm sub- 
stances called amino-acids. 
and by the chemical union of 
several of these acids the pio- 
t ci n s a re To rmed . C * he m ica 1 1 y , 
the proteins are extremely 
complex substances ; some ol 
the simpler forms are used as 
lood mateiial by the growing 
plant, while the more complex 
actually enter the ^composi- 
tion id* pi oloplasm ilscH' 

Some of the lowliest membcis of the plant 
kingdom play an important part in rendciing 
nitrogen available to green plants and hence to 
the animal kingdom ; these inconspicuous 
plants are certain species of bacteria. When 
dead animal or plant bodies undergo decay, the 
complex proteins contained in them aie broken 
down to the simpler amino-acids, fiom which, 
by the activity of bacteria, ammonium com- 
pounds arc set fiec. Ihese compounds aie 
washed into the soil by ram, and thcic, by the 
action of othei bacteria, they arc chemically 
changed into a fresh supply of soluble nitrates, 
which highei plants can absorb thiough their 
roots. By means of these important bacteria, 
therefore, the mtio^*en cyde of nature i.s kept 
going. 

Denitrifying Bacteria 

Not all soil bacteria are so helpful to the 
green plant. There are other bacteiia species 
which act on the soluble nitrates and convert 
them chemically to substances v\hich the green 
plant cannot utilise, such as ammonia and free 

Anintai and 



IN NATURE. 


nitrogen — that is, they 
diminish the nitrate con- 
tent of the soil. These 
harmful bacteria are 
active only in a soil 
which is badly aerated, 
such as waterlogged 
ground. They arc called 
the ilenitrijyin^ bacteria, 
as distinct from the useful 
ones, which are called 
nitrilyin^ bacteria. 

Some kinds of bac- 
teria, also present in the 
soil, can make direct use 
of the nitrogen in the air, 
which green plants arc 
not able to do. These 
bacteria take in the free 
gaseous nitrogen and build it up into the proto- 
plasm of then cells. Sonic of these so-called 
nitrogen-lixing bacteria arc of great importance 
to soil fertility, because of their association with 
the loots of all members of the pea and bean 
family (l.eguminosac). A pea plant pulled up and 
examined will have numerous swellings (nodules) 
on Its r oots. Microscopic examination of these 
nodules shows that they consist of cells similar 
to those in the cortex of the root, but con- 
taining large numbers of living bacteria. 

Symbiosis 

If a plant of the pea family is grown m water- 
culture .solution, nodules do not develop ; the 
presence of a small quantity of ordinary soil is 
riecessaiy for infection by the bacteria, which 
enter the root through the root hairs. Both the 
pea plani and the bacteria derive benclil from 
this a,ssociation. The bacteria obtain their 
supplies of carbohydrate from the plant in 
whose cells they aie established, and in return 
pass into the plant the complex nitrogenous 
compounds which they are able to build up. 
Such an association for mutual benelit is called 
symbiosis. 

Members of the Leguminosae family thus 
show a peculiar relation to nitrogen. As long 
as their roots develop nodules, they are able to 
thrive in a soil which may lack nitrates. 
Although the discovery of the nodule bacteria 
and their power of fixing free nitrogen dates 
from fairly recently, the beneficial results to the 
soil by the growing of peas, vetches, clovers, 
etc,, has been known for centuries. When land 
that has carried such crops is ploughed, the 
nitrogen compounds contained in the roots are 
distributed throughout the soil and are available 
for the next crop. Nitrogen fixation occurs 
also in r oot nodules of the alder {Alnus glutinosa) 
and the bog myrtle {Myrica gale), but here the 
organism concerned may be a fungus and not 
a bacterium. 
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SIORAGE or NITROGEN COM- 
POUNUS. 'Mil* root niidules lire com- 
posed ol cells' i liicli coniuin nilruKcn- 
iixiiiK bacteria. The compoimds thus 
liiiilt up lienefil liolh plant and soil. 
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Bacteria also play a part in the circulation of 
carbon. When dead vegetable matter decays, 
certain bacteria and fungi are concerned with 
the breakdown of the carbohydrates, such as 
the cellulose which composes the cell walls and 
hence the whole plant framework. Such break- 
down produces the humus of the soil and im- 
proves its water-holding capacity, its aeration, 
and general fertHity. In the chemical processes 


which take place, carbon dioxide is set free and is 
thus available to living green plants for further 
carbohydrate synthesis. 

Lillie is known of the origin of fats and oils 
in plants. There is no evidence that they are 
direct products of synthesis as are the carbo- 
hydrates and proteins. They arc probably 
produced from previously formed carbo- 
hydrates, by chemical alteration. 


LESSON 15 

How Plants Obtain Energy 


T Hh building up of carbohydrates and nitro- 
genous food materials takes place in the 
leaves, but this food must be accessible 
10 every living cell of the plant. The materials 
are often in an insoluble form, but these are 
made soluble by the activities of enzymes. 

Activities of En/ymes 

There are numbers of diflerent enzymes 
present in living cells, and each is responsible 
lor bringing about a paiticular change. They 
can clTect in living cells at ordinary temperatures 
chemical changes which the chemist is not able 
to icproducc in the laboratory or only at a very 
high temperature. But enzymes can be ex- 
tracted from plant tissues by various means, 
and purified, and will then perform in the test- 
tube the reactions they performed in the living 
plant cell. 

Enzymes not only convert insoluble food 
material into soluble form for easy diffusion 
ihrough the cellular tissues of the plant ; they 
also convert soluble substance back to the 
insoluble form if the food is being passed into 
a storage organ. 

Constructive Uses of Food Materials 

For example, in the potato plant, starch is 
formed in the green leaves in photosynthesis ; 
the enzyme called diastase converts the insoluble 
starch into soluble sugar, in which form it is 
conducted down the phloem of the vascular 
bundles into the underground tubers, where the 
diastase reconverts the sugar to insoluble starch, 
and in this form the food is stored. 

By the actions of enzymes all food substances 
-“-carbohydrates, proteins, fats — are rendered 
available to the cells which will utilise them, 
transported thither by the phloem, and finally 
by diffusion from one cell to another in those 
tissues which arc not specialised for conduction. 

When food materials reach their destination, 
they are either used at once or stored for future 
requirements. There are two main uses to 
which they may be put immediately : con- 
struction of plant tissues and liberation of 
energy for the plant. From a microscopic 


embryo consisting of one cell there arises in 
due course a gigantic tree. All the mass of the 
tree's woody and other tissues is the product of 
constructive activity of the protoplasm. In 
order to grow, the plant must carry on chemical 
operations by means of which proteins and 
other food materials arc incorporated with the 
protoplasm, thereby augmenting it. 

Accumulated Waste Products 

Evidence of the varied constructional work of 
the protoplasm is furnished by the amount and 
diversity of the waste pioducts which arc found 
deposited in a plant as the result of its chemical 
activities. These accumulate because plants 
have no definite excretory system for getting 
rid of waste products. Some of the latter arc of 
value to mankind as stimulants, drugs, and 
poisons (nicotine, caffeine, quinine, opium). 
Certain poisonous waste products are probably 
useful to the plant in protecting it from attacks 
by insects, or they may act as natural antiseptics 
and preserve the wood from decay. 

The energy necessary for carrying on the 
plant’s vital activities is derived from the 
breaking down of the food materials formed in 
photosynthesis. The process, which is called 
respiration, occurs in all living bodies, plant or 
animal. The main supply of the green plant’s 
energy comes from the sugars it contains. The 
process involves intake of oxygen through the 
stomata, oxidation of the sugar molecules to 
water and carbon dioxide, release of the latent 
energy of the sugar molecules, and liberation 
(through the stomata) of the carbon dioxide. 

Carbon Dioxide Given Off 

In daylight it is not possible to demonstrate 
that green leaves give off carbon dioxide in 
breathing, because during the’ period of light 
this gas is utilised at once for photosynthesis ; 
but it can be done in darkness, in the following 
manner. The experiment consists in standing a 
growing pot-plant in a jar or other glass vessel 
just large enough to contain it, and closing the 
mouth of the vessel with a greased glass plate. 
The apparatus is then placed in a dark 
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SEEDS. I. Apparatus to sho« intake of oxygen 
and evolution of carbon dioxide in germinating 
peas. 2. Showing evolution of heat in respiration. 


cupboard. The following morning, the air in the 
vessel IS tested with a lighted taper, and some 
lime water is introduced. The taper is ex- 
tinguished : the air docs not support com- 
bustion, because the oxygen has been used up. 
The lime water turns milky, showing that carbon 
dioxide is present. 

Germinating seeds respire very rapidly, and 
their intake of oxygen and evolution of carbon 
dioxide can be demonstrated in the light, be- 
cause no photosynthesis is taking place. For 
this demonstration, some soaked peas are 
placed in a jar lined with damp blotting paper, 
and the jar is closed tightly with a stopper. 
After a few days the lighted taper and lime- 
water tests arc applied ; the results are similar 
to those in the preceding experiment. 

Some of the energy which is released in 
respiration takes the form of heat. This can 


be shown by filling a funnel with germinating 
peas packed around the bulb of a thermometer ; 
this will register a higher temperature (after a 
few hours) than a thermometer packed around 
with, say, cotton wool. 

Anaerobic Respiration 

Respiration entails a breaking down of 
carbohydrates and loss of substance from the 
plant ; but in periods of light, assimilation is 
in excess of respiration. This can be shown by 
soaking two equal quantities (by weight) of 
peas and placing them aside to germinate, one 
lot in the dark, the other in the light. After 
about a fortnight the seedlings grown in the 
light will have gained weight (because of the 
assimilation of foods in photosynthesis), whereas 
those grown in the dark will have lost weight. 

In the absence of oxygen a plant does not die 
immediately, but its normal activities are inter-\ 
rupted. In such circumstances plants carry 
on for a time a modified breathing process 
called anaerobic respiration^ during which the 
food substances are not broken down as com- 
pletely as in ordinary respiration. Carbon 
dioxide is evolved, as under ordinary conditions, 
and in addition alcohols arc produced. The.sc 
accumulate in the living cells and poison the 
plant, and it dies. 

Among the bacteria which are responsible for 
some virulent diseases (e.g. anthrax, cholera, 
typhus) there arc organisms which not only 
ordinarily exist without oxygen, but to which 
the gas, except in minute quantities, is actually 
poisonous. 


LESSON 16 

Factors Governing Plant Growth 


T here are three distinct phases of growth : 
first, the formation of new cells by the 
division of pre-existing cells in the 
growing-points ; second, the enlargement of 
the new cells ; third, their modification to per- 
form the different functions which they fulfil 
in the life of the plant. The second phase is 
the only one visible externally and it constitutes 
“ growth ” in the popular sense. 

The growing-points, which are at the extreme 
tips of the shoots and immediately behind the 
caps of the roots, consist of numerous small 
cells which undergo repeated divisions. Some 
of the cells thus formed become gradually 
changed into mature cells ; others retain their 
power of division and remain as the growing- 
point. Apart from growing-points at the tips 
of roots and stems, some plants — for example, 
grasses and pinks — have similar growing-point 
tissue situated along their mature stems near the 
nodes. These are intercala/y growing-points. 


as distinct from the apical growing-points. The 
intercalary points help the plants to raise their 
shoots when they have been flattened down by 
rain or wind. 

Rate of Growth 

This restriction of growth to definite regions 
constitutes a marked point of difference between 
the growth of plants and that of higher animals. 
Another distinction is the continual formation 
of new organs from the growing-points of 
plants, whereas in animals the number of organs 
remains constant after the embryo state is 
reached. 

The region of elongation in roots is restricted 
to a very short portion just behind the tip ; in 
stems it is spread over a much greater length. 
In both, the rate of growth of different parts of 
the elongating zone is not uniform. The in- 
tervals near the tip of the root elongate very 
slightly. Passing farther from the apex, the 
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intervals become wider and wider, until they 
reach a maxiinuni ; after this they show gradual 
decrease up to the mature zone, where no 
elongation has occurred. This gradual rise 
and fall in the rate of elongation is called the 
grand period of growth ; it is plainly seen in the 
growing plumules of seedlings. 

Increase in length is greater in the dark than 
in the light, provided the temperature remains 
approximately uniform. This is illustrated by 
seedlings, or by potato tubers, which are allowed 
to grow in the dark. The plants become 
etiolated ; that is, they have no chlorophyll, 
and very small leaves but exceptionally long 
internodes. Some herbaceous plants have 
longer internodes when grown in shady places 
than when grown in the open. 

Darkness limits photosynthesis and therefore 
the supply of organic building material. Thus 
giowth is really increased by light, but elonga- 
tion of plant cells is increased by darkness. 
This acceleration of elongation in darkness 
enables plants rapidly to reach the light. In 
plants growing from a rhizome or rootstock the 
absence of light causes great elongation of the 
petioles. 

Phototropisni 

As well as influencing rate of growth, the in- 
tensity of light may also affect the extent of 
development of plant organs. The leaf buds 
which are entirely shaded in a large tree usually 
fail to develop, whereas the majority of 
those at the margin give rise to branches, 
flowers are rarely produced by the 
yellow archangel or dead-nettle {Lamium 
i^alcohdolon) if the plant is growing in 
the deep shade of a wood, but flowering 
IS profuse where there is greater light. 

In many plants leaf development is 
very noticeably affected by light intens- 
ity, sun leaves being smaller and thicker 
than shade leaves. 

Light also has an effect on the form or 
shape of a plant. If an erect plant is 
placed near a window so that it receives 
one-sided illumination, the plant will 
bend towards the light. If the plant is 
then turned through a right angle, it will 
endeavour to bend back to the light. 

Thus the erect growth of a stem is 
dependent on its being exposed to equal 
illumination on all sides. The influence 
of light on the direction of growth of a 
plant is spoken of as phototropism, and 
stems which curve towards the light are 
positively phototropic. The aerial roots 
of the ivy (Hedera) are common examples 
of negative phototropism, always grow- 
ing away from the light. 

Influences other than light play a part in 
determining the erect position of a shoot. 


If a pot-plant is placed horizontally in the dark 
for some hours, the tip of the shoot gradually 
curves upwards till it again assumes a vertical 
direction. Evidently some agency other than 
light is responsible, and this it is which in stems 
causes growth in a direction opposite to that in 
which gravity acts. 

Influence of Gravity and Moisture 

The influence of the force of gravity on the 
direction of the growth of the plant is called 
geotropisrn, and stems are negatively geotropic. 
Main roots, which grow downwards, are 
positively geotropic. Lateral roots, which grow 
obliquely from the main axis, are not so 
strongly influenced by gravity, and this force 
has no influence on the finer ramifications of 
the root system. These latter spread through 
the soil in search of water. The influence of 
one-sided moisture on the growth of roots is 
called hydrotropism, and roots which grow 
towards the moisture are positively hydrotropic. 
Negative hydrotropism is a rare phenomenon, 
and has not been observed in the higher plants. 

Effect of Temperature 

Temperature has a marked effect on growth, 
as on all other vital processes. Plants grow 
slowly at a low temperature, the rate increasing 
as the temperature rises, until a degree of heat 
IS attained which is unfavourable to further 
existence. Apart from light and temperature, 



EXAMPLE OF GEOTROPISM. A feature of plant 
growth is the fact that whatever the position of a seed 
the roots grow downwards, while the stems grow up- 
wards. This geotropic tendency of the roots Is Illustrated 
In these photographs of the radicles of beans that have 
been turned about when germinating, curving over to- 
wards tne ground. 
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the most important factor in growth is the 
supply of oxygen for respiration and water con- 
taining mineral salts. 

Injury to any living tissue of a plant causes 
the surrounding cells to undergo rapid division, 
and thus the wounded surface becomes covered 
with a new growth. Injury due to insects or 
fungus pests is a similar stimulation to growth, 
and leads to the formation of galls. “ Witches' 
brooms,” sometimes seen on birch, cherry, and 
elm, are the result of excessive branching caused 
by the presence of minute fungi. 

Cnmth Hormones or Auxins 

If a seedling with plumule and radicle marked 
with ink IS placed horizontally in a dark box 
and examined about 24 hours later, it will be 
seen that geolropic curvature has occurred in 
the region of maximum elongation. But the 
region of curvature is not the region in which 
the influence of gravity is first felt. The 
perceptive region is at the extreme tip, and m 
experiments with roots whose tips are cut olf 
no curvature lesults. 

The stimulus which l^ received at the tip of a 
root or shoot must therefore be transferred by 
some means to the zone of elongation In 
phototropic curvature the bending also takes 
place in the region of elongation, though 
the perceptive power is localised elsewhere. 
There must be conduction of the stimulus to 
the region where bending occurs, and recent 
investigation has shown the existence in the 
plant of minute traces of growth hormones or 
auxins^ controlling growth. 

These are formed mainly in the perceptive 
region and translocated to the responding 
region^ When the stem bends tow'ards the 
light, it does so because there is a greater 


concentration of auxin on the side of the stem 
away from the light. This side elongates faster 
than the side near to the light, 
causing the curvature of the stem. It 
will be remembered that elongation 




rajdJeJes 


Sieve contaJninff 
damp sawdust 


Fig. 2 


ROOT GROWTH. F'iu. 1. Experiment to 
.show the region of geutropic curvature in the 
radicle and plumule of a pea seedling placed 
horizontally. Fig. 2. Experiment showini; hydro- 
tropism in roots. 


takes place faster in the dark. One single auxm, 
such as indolcacclic acid, may have entirely 
dilfercnt effects at differing concentrations and 
on different plant organs. Almost all the trop- 
isms mentioned can be explained in terms of 
varying concentrations of auxins. The use ot 
auxins and other plani hormones is now com- 
mon horticultural practice— for example, to en- 
sure the rooting of culiings. 


PRACTICAL WORK 

Place a poi-plant in a window and notice curvature 
of stem, or stems, towards the light, Soak some pea 
or bean seeds, allow llicm to germinate until the 
radicles have emerged, then place them in damp sawdust 
with the radicles poinling in ditfcreni directions. 
After a few days, notice ihe downward curvature ol 
ill! the radicles. 


LESSON 17 

Parasitic and Insectivorous Plants 


U NLIKE the ordinary green plant which 
builds up its body from simple chemical 
compounds obtained directly from the 
soil, there are some species which (like members 
of the animal kingdom) are dependent upon 
elaborated food substances and can thrive only 
when these are available in the form of either 
living or dead organic material. 

In such plants the leaves arc always small 
and generally without chlorophyll. When 
some or all of its food is obtained from another 
living organism, the plant is called a parasite, 
and the organism upon which it feeds is the 
host. When the food is dead organic matter, the 
plant living on it is called a saprophyte. 

Some parasites are only partly dependent 
upon their hosts, and the.se are described as 


semi-parasites. Their leaves arc often green, 
and consequently the plants can grow in- 
dependently, though in these conditions growth 
is not vigorous. Common examples are yellow 
rattle (Rhinanthns crista-galli) and eyebright 
(Euphrasia officinalis), which arc parasitic on 
the roots of other plants, particularly grasses. 
The roots of the parasite arc attached at 
certain points to those of the host by minute 
suckers, which appear as slight swellings. 
These penetrate into the roots of the host as 
far as the central conducting tissues, and absorb 
water and mineral salts. Mistletoe is a parasite 
which supports itself to some extent (see 
next page). 

Complete parasites are rare among British 
flowering plants ; the best examples are dodder 
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l*ARASI TIC PLANTS. Left, dodder, parnsitic on gorse. 
'lop right, mieropholograph of dodder on clover. Bottom 
right, gigantic Uuwer of KatHesia iirnoldi, a tropical parasite 
which grows on vines. 


iCiixcuta), loothwort {Lathraea squa- 
maria), and broom-rape (Orobanc/ic). 

The dodder is parasitic chiefly on gorse 
and heather. The fine reddish-coloured 
stems of dodder entwine the stems 
of the host, penetrating it with small 
suckers through which nourishment is 
absorbed. 1 he stems bear minute scale- 
like leaves containing very litile, if any, 
chlorophyll, and pink fiowers which 
produce an enormous amount of seed. 

The seedling’s stem withers below its 
point of attachment to the host and it no 
longer has connection with the ground. 

Foothwort and broom-rape are root 
parasites — that is, they attach themselves 
by suckers to the roots of a suitable 
host. The toothwort, an eaily spring 
plant with pinkish flowers on a pale 
brown shoot, usually grows at the foot 
of ha/els or elms. The species of broom- 
rape, which arc somewhat similar to 
toothwort in their overground organs, 
arc usually parasitic on clover. In common with 
all parasites these plants show a much reduced 
leaf surface and extensive seed production. 
Because of reduced transpiring surface, parasites 
may receive too much water from their hosts, 
hence some species are provided with .special 
water-exuding glands. 

Rafflesia and Mistletoe 

The reduction of the vegetative parts is well 
seen in a small family of parasites occurring 
in tropical forests, some of them remarkable 
for their enormous flowers, which arc the only 
conspicuous pari of the plant. An example is 



SUNDEW SNAKE. Here is seen the round -leaved 
sundew, with its long, sticky-lipped glandular hairs. 
When an insect happens to touch one of the hairs, it is 
held bv the sticky fluid exuded. The leaf edges then curl 
inward and the. loscct is slowly digested by the plant. 


Rajflcsia arnoUli, which is native to Malaya, 
where it grows upon the roots of vines, and 
bears flowers over a yard in diameter. 

Mistletoe {Viscuni album) is a true parasite, 
which grows on several kinds of tree, but it 
rcscmble> the scmi-parasites in having abundant 
chlorophyll. It absorbs from its host only 
water and mineral salts. There is no movement 
of food substances from the mistletoe back to 
the host— apple, hawthorn, poplar, oak, etc. 

Saprophytes 

Saprophytes arc rare among British flowering 
plants, the commonest being the bird’s-nest 
orchis {Neottia nidus-avis), which grows on 
the humus in beech woods. 

It is a familiar fact that organic substances 
such as bread, jam, and bruised fruit some- 
times become covered with mould. These 
moulds arc saprophytic fungi with thread- 
like bodies through which they obtain 
nourishment from decaying organic matter. 
Some fungi live as saprophytes on the 
humus of woodlands, where they abound in 
the autumn. Other fungi are parasites, and 
cause serious diseases in plants of eonomic 
importance, and occasionally in animals. 
Bacteria are parasitic or saprophytic plants 
of simple structure. 

All those higher plants which are sapro- 
phytes are unable to utilise the humus 
directly ; they require the help of fungi 
which live intimately associated with the 
saprophyte. The surrounding or penetra- 
ting fungus is referred to as a mycorrhizal 
fungus, and it possibly helps in water absorp- 
tion by the roots as well as in the taking up 
of organic matter from the humus. This 
association may often be of mutual benefit 
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INSECIIVOROHS Hl.ANTS. Lower left, sundew. The 
leaves are covered with sticky-tipped hairs which hold 
aliKhtinR insects (see also illiis. at foot of the previous page). 
Lower rights pitcher plant. The mid-rib of the leaf is 
prolonged and its end forms a pitcher containing a liquid 
which prepares entrapped insects for digestion hy the plant. 
Top left, bladderwort, a submerged water-plant. Small 
insects entrapped in the bladders cannot escape. They die, 
and (he plant absorbs the products of their decay. Top 
right, Venus’s t1y-(rap. 


lo both organisms (symbiosis), such as ihe 
association of nitrogen-fixing bacteria with 
roots of members of the Leguminosac family. 

Small Insects as Food 

One other special method of nutrition is that 
of the insectivorous plants, which feed upon 
small insects. An example is the sundew 
{Drosera rot undi folia), which grows in peaty 
bogs. The plant consists of a small rosette of 
reddish leaves, which have relatively long 
petioles expanding into a round or oval blade. 
The upper surface and edges of the leaf blade 
arc studded with reddish tentacles, whose 


swollen ends glisten with a sticky fluid. 
This attracts insects, which alight on 
the leaf and arc held by the sticky sub- 
stance. The more distant tentacles then 
curve in until they make contact with 
the insect's body ; and digestive juices 
are exuded which convert the insect’s 
softer parts into a soluble form for 
absorption by the plant. Later, only 
the undigested hard portions of the in- 
sect remain, and the sundew's tentacles 
are ready for another insect. 

The butterwort (Pinftuicula vulgaris), 
which grows in peaty bogs, captures and 
digests insects in a similar manner — by 
means of numerous sticky glands on 
the upper surfaces of the flattened 
radical leaves. Another example is the 
bladderwort {Utricularia), a submerged 
water-plant which bears numerous small 
bladders on its deeply divided leaves. 
Each bladder has an aperture, closed 
by a trap-door controlled by a trigger 
mechanism. The contact of minute 
water-creatures sets the mechanism 
operating and causes an inrush of water 
which sweeps the creatures within. 
There they remain imprisoned, and die, 
and the plant slowly absorbs the pro- 
ducts of their decay. 

The Venus's fly-trap ( tnuset- 
pula) is a North American relative of 
the sundew, bach leaf ends in two 
lobes, hinged at the mid-riband fringed 
with spines. On the surface of each 
lobe are sensitive hairs ; when a small 
insect touches one of these, the lobes 
close over it and the marginal spines interlock, 
preventing escape. Fluid from the leaf glands 
dissolves the victim’s tissues, from which the 
plant absorbs food. 

In the pitcher plants (family Nepenthaceae), 
of which several species occur in warmer parts 
of the globe, the mid-rib of the leaf is prolonged 
and Its end is modified lo form a pitcher. The 
inner walls of the pitcher arc very slippery and 
covered with scales which slant downwards ; 
insects which venture within are unable to 
retain a foothold and fall into a liquid (excreted 
by glands on the inner walls) which prepares 
them for the plant to digest. 


LESSON 18 

Analysis of Flower and Fruit 


T he function of a flower is to provide for 
the formation of seeds which will per- 
petuate the individual plant. An idea 
of the nature and function of the different 
parts of a flower can be gained by considering a 


flower pattern,” which answers to the general 
plan of which all flowers are variations. 

A flower is a greatly specialised shoot, in 
which the central stem bears structures crowded 
together and differing more or less from 
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ordinary foliage leaves in accordance with 
their different use. It is borne on a stalk 
which may also bear simplified and often 
scale-like leaves, or bracts. The central stem 
part, the receptacle, is very short, so that the 
different flower leaves which it bears are 
crowded together. These are of four kinds, 
arranged in two sets, (a) the perianth or covering 
leaves externally, and (b) the reproductive 
leaves internally. The two sets of leaves of 
which the perianth is composed are an external 
circlet or whorl of five sepals — collectively, the 
calyx — and an internal whorl of five petals — 
collectively called the corolla — alternating with 
the sepals. 

Sepals and Petals 

The sepals are firm and green and more like 
foliage leaves than their associates. They 
protect the internal parts of the flower, and 
especially they afford protection in the bud. 
The petals are larger and more delicate In 
texture than the sepals, and they arc brightly 
coloured. They help to protect the reproductive 
leaves, in which there are two sets of structures 
— i.e. two whorls oi stamens, five in each whorl, 
and a whorl consisting of five carpels. The 
members of each whorl alternate with those ol 
the preceding one. 

Stamens and Carpels 

The stamens, the male part of the flowci, 
differ greatly in appearance from the petals 
and sepals. Hach stamen is like a thread with a 
thickened top, the two regions being the filament 
(thread) and anther (top). In the anther is 
produced the pollen, A young anther cut across 
and examined under the microscope is .seen 
to contain ^owy pollen sacs, in which the particles 
of a yellow dust, the pollen grains, arc formed 
The.sc are essential to the formation of the seed, 
and are liberated by the splitting of the anthers. 

The carpels are green, and form a structure 
with a central cavity {ovary) in which are a 
number of minute pale green bodies (ovules). 


The ovules are potential seeds, providing they 
are fertilized by the pollen grains. The lower 
part of a carpel, which contains the ovules, is 
the ovary, and its narrow upper end is the 
vtyle, on the top of which is a sticky patch, 
the stigma. The carpels are the female part of 
the flower, and collectively are called the pistil. 


How Ovules Become Seeds 

In order clearly to understand how ovules 
become seeds it will be best to leave the pattern 
flower, and consider a still simpler example 
where only one carpel is present, in which one 
ovule is contained. This ovule is covered by 
two protective skins which are imperfect at 
one place — the micropyle (Greek for “ little 
gateway ”). Within these skins is a cellular 
mass (nuccllus), of which one cell near the 



Pollen grains on the 
stigma of an evening 
primrose developing 
Iheir penetrating 
tubes. The picture is 
greatly magnibed. 


micropyle has de- 
veloped into a relatively 
conspicuous structure 
and is called X\\o embryo 
sac. The young plant 
develops inside this and 
is nourished by the 
nucellus. 

Part of the contents 
of this sac is the egg 
apparatus, a group of 
three small cells next to 
the micropyle. One of 
them, much larger than 
the others, is the egg 
cell, or ovum (the female 
gamete), from which the 
young plant originates 
when it is fertilized — 
i.e. when a male nucleus 
fu.ses with it. The 


nucleus is carried in the pollen grain. 


A pollen grain is a small mass of proto- 
plasm containing two nuclei when ripe, and 
covered by two skins. It can be regarded as 
consisting of two cells ^as indicated by the two 
nuclei — though in the higher seed plants these are 
not separated from each other 



by a parting wall. The first step 
towards the attainment of ferti- 
lization is the transfer of pollen 
grains to the stigma. This is 
called pollination. 

Fertilization Effected 

When pollination takes place, 
the pollen grain germinates in 
the sticky fluid of the stigma 
and sends out a pollen tube, 
which grows down through 
the style and into the ovary, 
where its tip passes through 
the micropyle. Meanwhile 
both of the nuclei of the pollen 
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grain have passed into the pollen tube ; one 
nucleus here divides into two, which are the 
male nuclei or male gametes. The tip of the 
pollen tube is ruptured, and one male nucleus 
enters the ovum, fuses with the egg nucleus, 
and thus effects fcrnlizaiion. The other male 
nucleus fuses with a nucleus {primary endosperm 
nucleus) which lies centrally in the embryo sac, 
and causes the development of endosperm, a 
nutritive tissue which nourishes the developing 
embryo. In some species this nutritive tissue 
is present in the ripe seeds, which are then 
described as albuminous. 

Self-fcrMli/ation 

If pollen grains land on the stigma of the 
same flower, it is said to be self pollinated, and 
self-fertilization may ensue. If the pollen grains 
land on the stigma of ihc flowei of another plant 
(of the same kind), it is said to be cross-pollinated, 
and cross- f rtilization will probably follow 
{see Lesson 19). '1 he fertilized ovum divides 


repeatedly to produce a small mass of cells, 
which enlarges and increases to form a minute 
plantlet. Food reserves in the form of starch, 
protein, or fats and oils, are deposited in close 
association with the embryo. These nourish 
the young plant until it can manufacture food 
for itself. The delicate investments of the ovule 
become tough seed -coats. 

Formation of Fruit 

While the seeds are ripening, the ovary 
enlarges and becomes the fruit. This may be 
hard and dry, as in buttercup, poppy, and 
sunflower, or fleshy and succulent, as in plum, 
orange, and grape. Other parts besides the 
ovary may undergo changes and contribute to 
the formation of what is then called a false fruit. 
The red pulp of a s:rawbcrry, for instance, is 
formed by the enlargement of the stem part of 
the flower — i.e. the receptacle ; the brown pips 
arc the real fruits — in this instance dry, and 
each formed from an ovary. 


LESSON 19 

Methods of Pollination 


T ur transference of pollen from the stamens 
to the stigma is essential for the pro- 
duction of seeds. If the egg-cells of a 
flower are fertilized by pollen from the same 
flower, or fr om another floN^cr of the same plant, 
they are said to be self-fertilized ; if by pollen 
from a flower of a different individual, they are 
cross-fcrtili/ed. In many species a greater 
number of seeds and more healthy offspring 
are produced from cross-fertilization ; there 



HERMAPHRODITE FLOWERS. Left, plantiim ; 
each Honer uf the dense spike contains both male and 
female elements. Top right, daisy, in which the outer- 
most flowers arc female and the central yellow ones 
hermaphrodite. Bottom right, guelder rose, showing 
an outer ring of sexless flowers surrounding the 
complete ones. 


are devices by which self-fertilization is hindered 
and cross-fertili/alion promoted. 

Most flowers contain both stamens and 
ovaries, and these arc described as hermaphro- 
dite. In these the male and female organs 
rarely ripen at the same lime. In the Canterbury 
bell {Campanula medium), for example, the 
stamens ripen first and discharge their pollen 
before the stigmas are capable of receiving it. 
the plantain {Flantafto) the stigmas in each 
flower wither before the stamens appear. 
The small flowers of this common weed 
grow closely together in a dense spike, 
sometimes several inches long, and ripen- 
ing of ovaries and stamens occurs in the 
basal flowers first. The lop of the plantain’s 
flower spike may bear npe ovaries, while at 
the bottom the stamens have begun to ripen ; 
but because the flowers in the female stage 
are always above those in the male, the 
falling pollen cannot effect pollination. 

Unisexual Flowers 

Some flowers are self-sterile. In these the 
pollen has no effect at all on the female 
organs of flowers, of the same individual 
plant. In other instances the stamens and 
ovaries occur in distinct flowers, which are 
then said to be unisexual. The flowers of 
different sexes may be found on the same 
individual, as in hazel, or on different 
individuals, as in dog’s mercury and willow. 
Unisexual flowers probably arise from the 
hermaphrodite condition by suppression 


In 
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WILl.OW, HAZEL, AND GRASS FLOWERS. Left, male and female catkins of willow, Salix enprea ; 
they arc borne on difTercni trees. Centre, catkins of the hazel ; the golden-yellow pendants are the male 
flowers, the female ones beinK hud-like with a tiny crimson tuft at the apex. Right, single grass Hower, 
showing the large anthers and feathery stigmas ( x 2). 


of Ihe organs of one sex. Quite commonly 
the remains of the other essential organs can 
be recognized. 

The modes of distiibution of male, female, 
and hermaphrodite flowers are very varied. 
Quite a number of species have unisexual and 
hermaphrodite flowers side by side. In the 
daisy the outermost flowers (commonly, but 
erroneously, called the “ petals ”) are female, 
while the central yellow flowers arc hermaphro- 
dite. In the campion, male, female, and 
hermaphrodite flowers occur on distinct plants. 
The ash tree bears all three types on the 
same individual. 

Clcistogainous Flowers 

While cross-pollination seems advantageous 
in many instances, some species arc frequently 
or always self-pollinated. The British species 
of cyebrighl {Eupfvusia) arc normally self- 
pollinaied, though cioss-pollinalion may occur. 
Other plants, e.g. some species of violet, arc 
called clvisio^ununts, because some of the 
flowers never open, so that self-pollination and 
fertilization is habitual. Though this reduces 
variation and vigour in successive generations 
of the species, it has the advantage that the 
occurrence of pollination becomes more certain. 
In apomictic species {see Lesson 5) pollination 
often does not occur. 

Because pollen grains arc not themselves 
capable of movement, they must be transferred 
by some outside agency from the anthers of 
one flower to the stigma of another. The 
commonest agencies for conveying the pollen 
are wind, insects, and (rarely) water. 

Wind Pollination 

Wind pollination, which occurs among plants 
with inconspicuous flowers, and among most of 
the ordinary trees of temperate regions, depends 
largely on chance, and an enormous amount of 
pollen has to be produced. Either the flowers 
contain many stamens (e.g. poplar and elm), 
or the anthers arc very large (e.g. sedges and 
grasses), or the number of male flowers greatly 


exceeds that of the female (e.g. Scots pine and 
ha/el). The grasses have a much-branched and 
feathery stigma, by which the pollen is caught. 

Wind-pollinaleJ trc.is open their flowers in 
early spring before the new leave, have unfolded, 
and pollen grains arc then most likely to rc.ich 
the stigmas. Pollen is easily shaken out by 
wind, especially from long, swaying catkins — 
for example, ha/el (Cory/us' avcHana ) — and from 
flowers whose anthers swing freely on long 
filaments, as in grasses and plantain. 

Insect Agency 

1'he vast majority of conspicuous flowers arc 
cross-poll ina led by the agency of insects, which 
arc induced in various ways to visit them. 
These mduccmenls include nectaries or glands 
which produce nectar. Nectaries vary greatly 
in size and shape m different flowers, and they 
may be situated on almost any part of the 
flower, generally near its base. Quite com- 
monly dark streaks or spots, called honey f^iiides, 
occur on the petals, converging to the point 
where the nectaries arc situated. 

But some insecl-pollinatcd flowers produce no 
nectar and offer only pollen to their visitors. 
Poppy and broom arc examples. They have a 
large number of stamens, so that pollen is pro- 
duced in sufficient quantity both for pollination 
and as food for the insect. 

Other Attractions 

Colours and odours arc (possibly) other attrac- 
tions. As a general rule it is the perianth which 
is the showy part of an insect-pollinated flower, 
but occasionally other parts, such as stamens 
or bracts, are expanded and brightly coloured. 
Pale tints or white arc characteristic of flowers 
which open in the evening and arc pollinated by 
molhs. Flowers of small size are conspicuous 
in that they are massed together in large num- 
bers to form a flower-head, as in the daisy. 
Pollen may occasionally be transferred by 
mammals, birds, snails, and slugs, but most 
conspicuous flowers are pollinated by the agency 
of nectar-secking insects. 
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In a large number of small regular flowers, 
mostly white or yellow in colour, the nectar 
is fully exposed to view, and these are visited 
by short-tongued insects. This is so in most 
members of the parsnip and carrot family 
(Umbelliferae) and in some saxifrages. Plants 
whose flowers partly conceal their nectar include 
most members of the wallflower family (Cruci- 
ferae) and the buttercup family (Ranuncula- 
ceae). These arc visited by insects with slightly 
longer mouth-parts. 

Flowers which completely conceal their 
nectar in deep reces.ses or long spurs are visited 
by bees and butterflies. The mouth-parts of 
these insects form a long proboscis, which is 
a most efficient sucking organ. Examples of 
these flowers include foxglove 
larkspur {Delphinium), monkshood {Aconituni), 
and the orchids. 

Water-borne Pollen 

In some aquatic plants movements of the 
surrounding water bear the pollen to its destina- 
tion. The best example is perhaps that of cel 
grass (VaHisneria spiralis), commonly grown in 
indoor aquaria. Here self-pollination is pre- 
vented by the production of distinct male and 
female flowers on different plants. The female 
flower is placed at the end of a spiral stalk, which 
uncoils and carries it to the surface. Mean- 
while the ripe male flowers have become 
separated from theii stalks, and they float about, 
drifting here and there. Their perianths expand 
and the stamens project, lifting up their anthers 
so that the pollen is kept dry. If one of them 
collides with a female flower, some of the 
pollen IS likely to adhere to the sticky surface 
of one or other of the three projecting stigmas, 
and thus cross-pollination is brought about 
When the egg-cells are fertilized, the stalk of 
the female flower coils up again, and the seeds 
mature in a sheltered situation. 

Cross-pollination Mechanism 

There are four chief kinds of mechanism by 
which cross-pollination is effected. (I) In 
clover (Trifolium) there is a simple valvular 
arrangement. When a bee alights on the 
flower and probes for nectar, its weight causes 
the stamens and stigma to project and so touch 
the insect’s under-surface, the stamens dust 
the bee with pollen, while the stigma receives 
any pollen grains brought from another clover 
flower. (2) A piston device is present m bird's- 
foot trefoil (Lotus coniiculatus) and lupin 
(Lupinus) Here the pollen accumulates in the 
lip of the keel, and is then pushed forward by 
the thickened ends of the filaments as the 
result of pressure. (3) In vetches (Vicia), pea 
(Piston), broad bean (Vida), and runner bean 
(Phaseolus) the style bears a brush of hairs 
which, on the application of pressure, sweeps 


out pollen against the body of the insect visitor. 
(4) The flowers of gorse and broom are in a state 
of tension, and explode from the pressure 
brought to bear by the insect visitor. In gorse 
the underside, in broom the upper side, of the 
visiting insect is dusted with pollen and touches 
the stigma. 

In the majority of instances the insect alights 
on the perianth of the flower it is visiting, with 
the result that some part of its body becomes 
dusted with pollen. Soon or late the stamens 
and stigma in an insect-pollinated flower occupy 
the same positions within the perianth, and 
therefore the pollen taken from one flower will 
probably get rubbed on to the stigma of another. 

Bees at Work 

The dead-nettle family (Labiateae) contains 
species which arc cross-pollinated by bees. In 
white dead-nettle, for instance, the irregular- 
corolla has a platform on which a bee can alight, 
and while it is probing for the nectar secreted 
near the base of the ovary, the four anthers and 
the forked stigma — which arc sheltered under 
a hood -come into contact with the upper side 
of Its body. Meadow sage and scarlet sage 
(Salvia) have only two stamens, of which the 
anthers are modified into a sort of curved swing- 
ing apparatus. A bee settling upon one of the 
younger flowers presses against the lower ends 
of these anthers, and the upper parts of them, 
containing the pollen, swing down and dust its 
back. In older flowers the forked stigma bends 
down so as to touch the back of an insect 
visitor and take up any pollen sticking to it. 

The foxglove ( Ditritalis) can be cross-pollinated 
only by humble-bees. The four stamens and 
the stigma lie along the upper sitle of the bell- 
shaped corolla, the former maturing first. 
When a humble-bee creeps into a young fox- 
glove flower, its back is dusted with pollen, and 
some of this is likely to be received by the stigma 



»•OIJJNATION MECHANISM OF PEA. 
Dtssected flower of sweet pea, showing the five 
petals, and left, ten stamens (one free and nine 
united). Right, position of essential organs when 
these are released from the keel. 
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INSFXr-POLLlNAIION OF AN ORCHIS. Left, spotted 
orchis (O. maculuta) with bristle, representinK the longue of an 
insect, being inserted into the tube of the nectary. Right, 
bristle withdrawn bearing two tiny club-shaped masses of 
pollen ; these will adhere to the stigma of the next spotted 
orchis Hower visited. 


of the next (older) flower it may chance to visit. 
A somewhat similar arrangement occurs in the 
snapdragon {Antirrhinum), but here the humble- 
bee has to force open the curiously shaped 
corolla in order to secure the nectar which lies 
within the flower. 

Some members of the buttercup family 
(Ranunculaceae) arc bec-flowers. One of the 
most interesting examples is afforded by monks- 
hood {Aconitum), in which the two upper petals 
are modified into tubular nectaries, which can be 
rifled only by a humblc-bcc. The stamens 
mature tirst, and after them the stigmas, these 
successively occupying a position in front of 
the flower, which has the effect of bringing 
them into contact with the under side of a 
visitor alighting there. 

Another example of a bee-flower is the 
spotted orchis (O. maculata), whose purple 
flower spikes are often seen in meadows from 
May to July. The three sepals and three petals 
are all brightly coloured, and one of the petals 
expands into a large lip, which serves as an 
alighting platform for insects, it is drawn out 
into a long spur, the inner wall of which is 
perforated by bees to get at the nectar. Facing 
the entrance to the spur is a broad stigma, 
above which is a sticky knob, the rostellum. 
Only one stamen is present, united to the top 
of the pistil and devoid of filament. Its anther 
contains two cavities, in each of which the 
pollen is bound together into a club-shaped 
mass (pol/inium) with a slender stalk, which 
runs down to the rostellum. if a humble-bee 
alights upon the orchis flower and probes for 
sap, it will strike against the rostellum, and on 
withdrawal it will carry off the two pollinia 
on the top of its head. These bend forward 
and adhere, in whole or part, to the stigma of 
the next orchis flower visited. As an extreme 
example, there are some orchid flowers which 


resemble the females of definite 
species of bees ; the flowers arc 
pollinated when male bees alight and 
perform copulation movements. 

Honeysuckle and Primrose 

Honeysuckle {Lonievra) is pollin- 
ated by hawk-moths, which have a 
very long proboscis, and they suck 
nectar while on the wing. This is 
possible because the corolla of the 
flower IS drawn out into a ncciar-con- 
taining tube, and there is no alighting 
platform. The stamens mature first, 
and project from the blossom in such 
a way that some of their pollen is 
shaken on to the visitor, which will be 
likely to transfer some of it to the 
stigma of an older honeysuckle flower 
that occupies the position taken up 
by the stamens in an earlier stage. 

The primrose {Primula vulgaris) is visited 
chiefly by bees and butterflies. The flower is 
of great interest, because it produces two kinds 
of blossom. In one (“ thrum-eyed ”) the five 
anthers occupy the mouth of the corolla tube, 
and the rounded stigma is borne upon a short 
style. In the other kind (“ pin-eyed ”) the 
anthers arc deep down in the tube, while the 
stigma is on a long style and occupies the en- 
trance of the corolla tube. The result is that 
the pollen from one kind of primrose flower is 
likely to be transferred to the stigma of the 
other kind of flower. 

Varied Device.s 

The pollination mechanism in the daisy 
family (Compositae) is quite different from those 
already considered. Usually only the her- 
maphrodite flowers produce seed. The five 
stamens of these flowers 
are united to form a 
tube, inside which the 
pollen is shed. The 
stigma grows up as a 
straight rod through this 
pollen, which is caught 
up on the hairy style 
below the stigma. When 
mature, the stigma 
opens out into a Y shape, 
and the inner receptive 
surfaces await cross- 
pollination. If this fails 
to occur, the stigmalobes, 
when old, curl right 
back until they come in 
contact with the style 
on which are entangled pollen grains. Thus self- 
pollination is ensured if cross-pollination fails. 

The flowers of some species have traps by 
which small flies are caught and held until 



Forked 
Shgma 
Rotten grains 
on hairy styte 

— Anther tube 


SECTION OF 
DAISY showing 
mechanism of polli- 
nation. Right, old 
stigma curling back 
to ensure self- 
pollination. 
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pollination has occurred. The 
arum of the British countryside, 

A. niaculatum (known variously 
as wake robin, lords-and-ladies, 
and cuckoo-pint) shows a modi- 
fication of this kind. The flowers 
are enclosed in a chamber formed 
by the lower pan of a large green 
bract {sputhr), which t>pcns to 
display a thickened purple stem 
{spadix). The flowers arc arranged 
in two crowded sets on the base 
of the spadix ; the lower ones are 
female, the upper ones male. 

Above the male (lowers arc a 
number of down^aidly directed 
trap-hairs ; these are modified 
male flowers which have lost their 
original function. Small (lies arc 
attracted by the dull purple 
colour of the spadix and by 
an ammoniacal odour which is 
exhaled. Creeping down the 
spadix or inner side of the sptilhe, 
they easily make their way past the 
trap-hail s, into the chambei containing the 
flowers. At this time the stigmas are mature, 
and should any arum pollen be sticking to 


the bodies of insect visitors the 
stigmas are likely to receive some 
of it. 

When this takes place, the 
stigmas of the arum wither, and 
each of them exudes a drop of 
nectar, [he stamens next shed 
their pollen, and some of this is 
likely to stick to the insects, which 
arc at last allowed to escape by 
the withering of the trap-hairs. 
The pollen is carried by them 
to another arum (lower. 

Some species protect their 
pollen and nectar from rain and 
dew, the split anther closing 
more or less completely when the 
air IS damp. The same purpose 
is served by the so-called “ sleep 
movements ” of flowers, the petals 
closing at night, as in tulip, 
crocus, and wood anemone {A. 
memorosa ) ; by the closing of the 
compound flower-heads of mem- 
bers of the daisy family (Composi- 
tae) ; and by ihc hanging position of flowers, e.g. 
harebell {Campanula totimdi/alia), heather {Call- 
una vulgaris), and lily of the valley {Convallat ia). 



WU.D ARUM. Section of 
interior of spathe showing 
the male and female flow ers, 
and the hairs which serve 
to imprison insects until 
pollination has taken place. 


I.ESSON 20 

Classification of Fruits 


T he ovary and the ovules contained in it 
undergo great changes as a result of 
fertilization. The union of the two 
elements, a nucleus from the pollen grain and 
the nueJeus of the egg-cell, results in a stimulus 
to growth, which is the starting point in the life 
history of a new plant. The ovary enlarges, 
while the character of the ovary wall changes, 
and at maturity the structure is called a fruit. 



berrv 2 l^al 1 ^verse sccllon of a berrv showing 
the seeds. 3 Vertical section ul a ^tone rniii or 
drupe , the seed is enclosed in a thin brown coal 
within the “ stone." 


The fertilized ovules within the changing ovary 
become the mature seeds. A seed can alw'ays 
be distinguished (Vom a fruit by the fact that it 
exhibits only one scar, the hilum, whereas the 
fruit shows two, one marking the former 
attachment to the flower stalk, and the other 
the remains of the style. 

According to the changes undergone by the 
ovary wall after fertilization, fruits can be 
classified as dry or succulent. Some species 
produce false fruits : some part of I he flower 
other than the ovary has contributed to their 
formation. If the ovary consists of only one 
carpel (e.g. pea), or of more than one carpel 
united (e.g. lily), the fruit is said to be simple. 
If the ovary consists of several separate carpels, 
the resulting fruit is compound (e.g. buttercup). 

Dehiscent and Indehiscent Fruits 

Two types of dry fruit can be distinguished : 
one usually remains attached to the parent 
plant and splits open to liberate the contained 
seeds ; the other type does not split open, but 
the fruit wall decays after the fruits reach the 
ground. These types are described as dehiscent 
and indehiscent respectively. Examples of 
dry dehiscent fruits are the pods of pea, gorse, 
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and broom, the pod-like follicles of colum- 
bine and monkshood, the flattened fruits 
(siliquas) of honesty and wallflower, and 
the globular fruits {capsules) of lily, blue- 
bell, iris, campion, violet, poppy, and 
pimpernel. Different modes of dehiscence 
occur among the capsule fruits, some 
opening by simple splits along the edge, 
some by teeth, others by valves, pores, or 
a complete lid. 

Examples of dry indehiscent fruits are 
nuts, such as hazel, sweet chestnut, beech, 
and acorn. Of the sSame type are the fruits 
of members of the daisy family (e.g. sun- 
flower and dandelion), the grasses, and 
the buttercups. Fruits of the indehiscent 
type often contain only one seed, and 
thus the plants avoid overcrowding of seed- 
lings at any one spot. 

Berries 



FAI SF AND COMPLEX FUUnS. 1. Fruil of (he 
straHlierr)/ ; it consisth of u number of tin> dry fruit!» 
(actienesl. 2. Apple in transverse seetion. 3. Vertical 
section of a rose h»p , the true fruit is contained nilliin. 
Ihe three foregoing are called false fruits. 4. Vertical 
section of a fi('. a complex fruit. 


I'he two chief kinds of fleshy fruit are the fleshy middle region. Other examples of 
called hcrrics and drupes, both types being berries are orange, lemon, grape, banana, 
indehiscent. Examples of berries arc ctinanl, vegetable marrow', melon, and dale. In orange 
gooseberry, tomato, and cucumber — the and lemon the ovary wall forms the coloured 
characteristic feature of this type of fi uil being oulcr skin, the underlying white skin, and 
that the w'all is fleshy throughout and forms all membranous skin around the fleshy sections, 
the succulent portion. The seeds are held within The fleshy part consists of a great development 



DRY FRUITS. 1. Pod of pea (simple fruit), formed 
from one carpel. 2. Traii.sverse section of pea. 3. 
Dehisced pod of peas ; the ripe fruits are in a state of 
tension and the sudden dehiscence of the pod along brth 
edges scatters the seeds. 4. Capsule of lily formed from 
three carpels united ; below, transverse section. 5. Com- 
pound fruit of buttercup ; It is formed from many 
separate carpels. 6. One carpel (an achene). 7. Com- 
pound fruit of columbine, composed of several follicles 
which split along their inner edges. 8. Capsule of poppy 
opening by pores. 9. Capsule of pimpernel opening by lid. 


of juicc-conlaining hairs, which grow 
from the skin-hke lining. The structure 
commonly called a dale “ stone ” is the 
true seed, which is made very hard by 
the stoic of cellulose in the cell walls 
of the endosperm. 

Drupes 

Common examples of drupes are cherry 
and plum {Prunus) The drupe diflbrs from 
the berry in that the ovary wall of a druf>e 
does not become entirely fleshy, but the 
innermost region of it forms a hard stony 
layer in which the seed is enclosed. On 
cracking open the stone, the while seed is 
revealed, contained in a thin brown seed- 
coat. Other drupes arc damson and peach 
(Prunus), almond (Amyffdahts), walnut 
(Juiflaus), and coconut (Cocos), Raspberry 
anti blackberry (Ruhus) are compound fruits 
composed of several small drupes. 

False Fruits 

The fruil of some species is not com- 
posed of ovary alone, but other parts of 
the flower (especially the flower-stalk) take 
part in its formation. This is called a false 
fruit. In the strawberry (Fragaria) the true 
fruit is compound, consisting of a number 
of minute dry fruits (called achenes), 
borne on the much-enlarged and fleshy 
flower-stalk, which is the actual edible 
part. In apple and pear (fruits called 
pomes) the flesh is formed by the flower- 
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Stalk, in which the ovary is 
embedded, the ovary wall 
forming the core. The rose 
hip is another false fruit, in 
which the coloured flask- 
shaped portion is formed 
from the flower-stalk and 
the true fruit is constituted 
by the dry achenes within. 

The fruits of fig (Ficus), 
pineapple (Ananas), mul- 
berry (Morns), and hop 
(Hamulus) differ from those 
already considered because 
a complex fruit is formed 
from a whole inflorescence, 
i.c. from a group of flowers. 
The fig is really a swollen 
stalk bearing numerous 
small male and female 
flowers on its inner surface. 
The female flowers produce 



HOPS. The complex fruit is formed 
from the ovuries at the base of the female 
Howers, which arc hidden by overlappinK 
bracts. The latter, after pollination of 
the flowers by the wind, develop Into cone- 
like scaly heads. 


composite fruit of the pine- 
apple is formed from a spike 
of flowers, the fleshy flower- 
stalk and flowers all fusing 
together ; the areas on the 
surface of the fruit represent 
the flowers. Above the 
flowers the stalk produces a 
number of leaves forming 
the crown. The mulberry is 
also formed from a spike of 
flowers whose perianth 
members become fleshy and 
enclose the true fruits, 
which are achenes, The fruit 
(the cone) of the hop is 
formed from a cluster of 
flowers which are hidden by 
overlapping bracts. After 
pollination of these flowers 
(by the wind) the bracts de* 
velop into cone-like scalj^, 


minute fruits, commonly regarded as seeds The heads, and these are the hops of commerce. , 


LESSON 21 


Methods of Seed Dispersal 


I T is necessary that seeds should be widely 
dispersed from the parent plant, so that 
some at least may germinate without over- 
crowding. Some species arc able, by the struc- 
ture of their fruits, to disperse their own seeds. 
Others depend more or less entirely on the help 
of wind, or water, or animals 


The fruits of some plants are in a state oi 
tension when ripe, and they open or split 
suddenly in such a way as to eject the seeds to 
a considerable distance. An example is the 
shrub broom (Cvtisns), the flat, black pods ol 
which may often be heard exploding in late 
summer ; the two halves curl up suddenly, 
so that the seeds are scattered in all direc- 



OANDELION “ CLOCK.” Ihc sef^d!i, each borne by n 
parachute of down, are shown being driven by the wind 
from the receptacle. 


tions. The ripe capsules of the balsam 
(Impaficns halsamina) split into four twist- 
ing strips at the least touch, with the same 
result : the seeds are distributed. 

Violets and pansies throw their seeds 
to a distance of three or four feet. The 
ripe fruit breaks open into three bout- 
shaped portions, in each of which are two 
rows of seeds, and these are forced out 
of the “ boats ” by the sides pressing 
in to meet each other above the keels. 

Some species secure the scattering 
of the seeds by the elasticity of the 
dry fruit-stalks when the seeds are ripe. 
The ripe fruit opens by large splits or 
small holes, so that the seeds are ex- 
posed, but some disturbance is necessary 
to liberate them. This is effected by 
gusts of wind, or by the contact of 
animals or birds which bend the dry 
stems ; directly the bending strain is 
removed, the stem swings back to 
the upright position and the seeds 
are Jerked out in various directions 
well away from the parent plant. 
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Examples of this method are the campions, 
foxglove and bluebell, whose fruits open by 
wide splits at the upper end ; poppy and snap- 
dragon, which open by pores ; and most 
members of the dead-nettle family, whose fruits 
are held in a cup formed by the calyx. 

Seeds that are small and light sometimes 
remain suspended like dust in the air, and may 
be carried great distances by the wind ; this 
applies to many orchids, and heaths. Buoyancy 
is aided in a number of ways. Pines, firs, and 
some others of the family Coniferae have 
winged seeds, the wing being a flattened ex- 
pansion of the seed-coat. The keys of maple, 
sycamore, ash, and elm are winged fruits, the 
wing being an outgrowth of the ovary wall. 
Hornbeam and lime have a modified leaf 
(bract) attached to the fruits. Parachute con- 
trivances arc on the seeds of willow herb, 
willow, and poplar, and on the fruits of clematis, 
wood-anemone, and some members of the daisy 
family, e.g. dandelion, thistle, and goat's-beard. 
The fruit of the willow herb is an elongated 
capsule, which dehisces when ripe, exposing the 
small seeds, whose seed-coats form a parachute 
of hairs at one end. Cotton is a growth of this 
kind, the fibres being long, IlufTy parachutes 
attached to the seeds Clematis develops a 
feathery style as the fruit opens, and 
in wood -anemone the ovary wall be- 
comes woolly. 

The “ clock ” of the dandelion is a 
group of fruits, each formed from 
one of the many minute flowers of 
which the flower-head is composed. 

Fhe parachute {pappus) of each fruit 
is the modified calyx. 

Dispersal by Water 

The dispersal of fruits and .seeds by 
water is the method of plants which 
live and ripen their fruits in the water, 
and also of some land plants which 
grow near running water, the fruits 
and seeds being furnished with con- 
trivances which prevent them from 
sinking. For example, the fruits of 
sedges (family Cyperaceae) are sur 
rounded by an inflated sac ; those of 
some water-plants contain a number 
of thick-walled air-cells in their outer 
layers. The dispersal of the coconut is 
effected by water ; the fruit has a large 
air-cavity, containing tangled fibrous 
hair, between its outer tough wall and 
“ stone.” Coconuts are sometimes 
water-borne for thousands of miles 
without becoming waterlogged. 

Dispersal by Animals 

Seeds of the greater celandine, 
violet, and gorse have small swellings 


{caruncles) on them near the micropyle, and are 
often carried by ants to their nests — the caruncles 
to be used for food, the seed itself remaining 
uninjured and capable of germinating. 

The seeds of succulent fruits are dispersed 
mainly by birds. Attracted by the bright 
colours, birds cat the fleshy portions and either 
scatter the seeds in the process of pecking at the 
fruit (as in the rose hip, where the achenes are 
hairy and unpalatable), or swallow the seeds and 
disperse them more widely in the faeces. Other 
seeds owe their dispersal to the fact that they 
adhere to the feet and lower feathers of birds 
which seek their food in damp places. Some 
fruits and seeds have hooks or spines, which 
catch in the hair or fur of passing animals, or 
m the clothes of human beings ; these are 
commonly called burrs. The hooks are on the 
ovary in goosegrass, on the tip of the style m 
avens, on the calyx in agrimony, on the bracts 
of the flower-head in burdock. A mere touch 
by a passing animal will carry the ripe fruit 
away. 

PRACJILAL WORK. 

The sludeni .sliould examine as manv as possible 
of llic Cruils and seeds mentioned in the text, noting 
any special adapialions for dispersal. A hand lens 
should be useil for studving tlu* smaller slructurcs. 
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METHODS OF SEED DISPERSAL. 1. Fruit of violet 
ejecting Its seeds. 2. Dehisced fruit of wild geranium, 3. Ash. 
4. Sycamore. 5. Lime. 6. Plumed seed of willow-herb. 
7. Feathery style of clematis (old man's beard). 8. One fruit 
of dandelion clock," 9. Common avens. 10. Goosegrass or 
cleavers. II. Agrimony 12. Burdock. 
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Classification of Angiosperms 


I T was explained in Lesson 1 that the seed- 
plant phylum is divided into Angiospermae 
(angiusperms), whose seeds are protected in 
a seed-case, and Gymnosperma (gymnosperms), 
which are naked-seeded plants. A few details 
regarding the subdivision of the angiosperms 
are given in this Lesson, sufficient to serve as an 
introduction to the subject of classification, the 
detailed system of which is by no means agreed 
upon by all botanists. 

Angiosperms are divisible into two classes : 
Dicotyledons and Monocotyledons. The 
seedlings in the first class have two cotyledons 
or seed-leaves, and the vascular bundles of the 
young stem are arranged in a ring, each of them 
containing cambium, which 
brings about increase in thick- 
ness. Perennation is often 
carried out by large aerial stems, 
e.g. trees. The veins of leaves 
are arranged m net-like fashion. 

Whorls of the perianth are in 
fours or lives. 

The seedlings of the Mono- 
cotyledons are each provided 
with only one cotyledon, and the 
vascular bundles of the stem arc 
scattered and devoid of cam- 
bium. The chief veins of the 
leaves are generally more or less 
parallel. Whorls of the perianth 
aie in threes. The Monocotyle- 
dons arc in the main a herbaceous 
group with subterranean means 
for perennation and hibernation 
(e.g. bulbs, corms, tubers). 

As over 250 plant families arc 
recognized (of which about 90 are British), em- 
bracing something like 100,000 species, it is 
obvious that only the main points can be dealt 
with here. The characters used in universal 
scientific cla.ssification are mainly in the structure 
of the flower concerned. 

Flower Structure 

In the “ pattern flower ” considered in 
Lesson 18, the parts of each whorl of the 
perianth were all alike, and disposed in a star- 
like manner. Such a flower is regular ; if it is 
cut in two through any diameter, the two 
halves are exactly similar. Some flowers can 
be cut only through one plane to give two 
exactly similar halves, and these are said to be 
zygomorphic, e.g. pea. There arc a few flowers 
which cannot be cut into two exactly similar 
halves, and these are said to be irregular. 

In some instances the receptacle (that part of 
the flower stalk which bears the floral organs) 


is more or less conical, so that the sepals, 
petals, and stamens spring from beneath the 
pistil. The flower is then hypogynous. The 
receptacle may be modified into a sort of cup, 
from the edge of which sepals, petals, and 
stamens arise, while the pistil occupies the in- 
terior of the cup, as in the rose ; such flowers 
are perigynous. If this cup fuses with the pistil, 
so that the .sepals, etc., appear to grow from the 
top of the ovary, as in the snowdrop, the flower 
is epigynmis. In the first two instances the 
ovary is attached to the receptacle by its base 
only, and is said to be superior ; in the last 
instance (cpigynoiis) the attachment is more 
extensive, and it is termed inferior. 

Parts of a Flower 

There are variations in the 
number of flower-leaves. They 
may be relatively numerous, and 
arranged in a spiral. Such a 
condition is generally regarded 
as primitive -that is, early in the 
evolutionary scale. This is .seen 
in the sepals, petals, and stamens 
of the common white water lily 
(Nympluica alba), which pass 
gradually into one another. 

In most flowers the parts are in 
successive whorls, as in the 
pattern example, but there arc 
many variations in number. 
Plants with numerous floral parts 
are usually regarded as more 
primitive than those with few. 
The inner whorl of stamens is 
often suppressed altogether, and 
in extreme cases (e.g. most orchids) only one 
stamen may be present. Such reductions 
seem to be correlated with increasing certainty 
of pollination, so that there is no need for a 
large quantity of pollen to be produced. The 
carpels, for similar reasons, are often reduced in 
number, and some flowers, e.g. pea and gorsc, 
have only one. Highly modified methods of 
pollination are regarded as recent adaptations. 

No Colour, Odour, Nectar 

The perianth is poorly developed, reduced, and 
inconspicuous or even absent, where pollination 
is not effected by insects (or birds), there being 
no need (in so far as the future of this particular 
species is concerned) for conspicuousness. In 
such instances there is usually an absence of 
colour, odour, and nectar. 

In simpler examples the flower-leaves of a 
particular kind are not united together, i.e. are 
free. With increasing specialisation, sepals. 



DiiiRrammatic reprcscnlu- 
tion of the difference be- 
tween sccdlinRs of ( I ) mono- 
cotyledon, and (2) of dicoty- 
ledon. 1. Germinated seed 
of maize, S, %vith single 
cotyledon, C. 2. Seedling of 
kidney bean, with two coty- 
ledons (CC). The first true 
leaves, L, are seen above 
the cotyledons. 
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WORLD’S LARCESI WAIER l-ILY. I he Iiukc, cireular 
leaves are often over six feet in diameter. They have upturned 
margins, and on the ribs of the underside are lar^e and strong 
spines. I'his majestic plant, Victoria Regia, is native to risers 
of the north-eastern part of South America. 


petals, stamens and more particularly 
carpels arc respectively united. Flower- 
leaves of diflTerent kinds may also adhere 
together, e.g. stamens with petals, as in 
the primrose. There is, further, a great 
deal of variation in the number of ovules 
and the way in which these arc arranged 
in the ovary. 

Natural classification is an attempt to 
express the true, natural affinities between 
plants. In all systems of classification 
the plants are divided iniually into a 
small number of groups, the components 
of which all have a greater or lesser 
degree of similarity in a large number of 
characters. These groups are gradually 
subdivided into sm:illcr groups, in which 
the individuals resemble one another 
more closely at each successive division. 

There are several systems, these varying 
with the opinions of the originators. 

An outline of the system most widely recognised 
al the present day is given here. 

Subdivisions 

The flowering plants arc divided (as pre- 
viously slated) into Dicotyledons and Monoco- 
tyledons. The initial division in the Dicotyle- 
dons is based on whether or not the petals are 
joined. The groups arc called divisions. 
Division 1 has free petals, Division 2 has joined 
petals. 1'he divisions are subdivided into 
orders, which differ in the construction and 
position of the gynaccium. Orders arc com- 
posed of families, the individuals of which 
usually show remarkable similarity, e.g. butter- 
cup and marsh marigold in the family Ranuncu- 
laceae, and apple and pear in the very 
extensive family Rosaccac. 

The families are divisible into genera, in 
which the plants differ to a very slight degree. 
Differences within genera are called specific and 
they diflercntiatc the species within the genus, 
e.g. Ranunculus acris and R. bulhosus, which arc 
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almost indistinguishable one from the other ano 
would be called buttercup by the layman. 
Taxonomists and systematists are interested in 
even smaller differences, called suh-spccifii\ 
which indicate possible lines of adaptation and 
evolution and which may eventually result in the 
formation of new' species and even genera. 

Two-part Latin Names 

For simplicity, each plant is given a Latin 
name which is composed of two parts. The 
first part is the pcnciic, and it is written with a 
capital letter ; the second is the specific, and 
it is written with a small letter ; and the 
complete name is generally printed in italics. 
Latin is used so that the name can be under- 
stood the whole world over. For example. 
Ranunculus ficaria is called the lesser celandine 
in Great Britain, but it has a different vernacular 
name in other countries. 

Some flowers have different names in different 
parts of a country, and the same name often 
applies to ditferent plants, so that the necessity 
for a uniform system is obvious. 
Classificatory systems undergo changes 
according to opinions current at the 
time. It is usual to try to put the 
(supposedly) more primitive families 
first, and as the understanding of 
evolution and its methods becomes 
greater, previous systems have to be 
revised. At one time Monocotyledons 
were thought to be more primitive, 
owing to the smaller number of floral 
parts and the form of the leaves. These 
characters are now thought to be 
secondary modifications, and therefore 
Monocotyledons are considered to-day 
to be more specialised and advanced 
than the Dicotyledons. 

It should always be remembered that 





Hypogynous 

RECEPTACLE OF THE FLOWER. Sectional diagrams 
showing the three different types of receptacle ; 1. sepal ; 

2, petal ; 3, stamen ; 4, pistil. The receptacle itself is 
shown dotted. 
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evolution is not a simple process starting at one 
end of the plant kingdom and working its way 
through to the other ; it is going on in all 
regions at the same time. Various lines can be 
traced backwards, and they seem to converge 
on a common ancestor ; other “ evolutionary 
lines " show parallel development ; others 
show divergence. The whole system should 
therefore be regarded rather as the branches of 


a tree. Such a system can never be given in 
true form on the two dimensions of a written 
page, and the student should try to imagine the 
many dimensional aspects, e.g. in the Ranuncu- 
laceae ; although most members of that family 
are generally regarded as being fairly primitive 
in flower structure, the larkspur and monks- 
hood have an advanced floral structure which is 
highly specialised for insect pollination. 


Classification of Angiosperms 

CLASS I. DICOTVLKDONS 

Division I Anhichlamydeae 


All plains in Ibis division have ihc petals oF (he 
flower Free From one another or absent, i e. the petals 
are not united in a tube 

Order 1, Ranalcs. blowers hypogynoiis. Carpels 
free. 

(a) The buttercup family ( Riinunculaccac) . leaves 
generally alternate and exslipulalc. The buttercups 
and others have regular flowers with numcTOiis free 


stamens and carpels, while some forms, c.g. larkspur 
and monkshood, have irregular flow'crs specialised in 
relation to pollination by the higher insects. 

(^) Ihc w'aier lily Family (Nymphacaccac) has con- 
spicuous flowers with spiral arrangement. A notable 
species IS Victoria regia, a South American form with 
leaves 6 Feet across and flowers 16 inches in diameter. 

(t) The magnolia family (Magnoliaceac) includes 
woody plants considered to be the most ancient type 
of existing dicotyledons. 

Order 2. Rhoeadales. Flowers liypo- 
gynous. Carpels joined. 

(a) The poppy family (Papavcraceac) 
lierbs which yield a sticky luicc Leaves 
alternate and exslipulalc. Sepals, two ; 
petals, Four , stamens, numerous. The 
carpels arc united by their edges and the 
ovules attached to the oulei wall of the 
ovary This arrangement is also found in 
the wallflower and violet families 

(/)) 1 he wallflower family (Cruciferae) . 
leaves alternate, exslipiilaie. Sepals, four 
m two whorls ; petals, four in the form 
of a cross ; stamens, six* -four long and 
two short ; carpels, two. 1 he ovary is 
divided into two cavities by a partition 
growing out from the edges of the joined 
carpels. It is this partition which forms 
ihe decorative silver “leaf” of dried 
honesty (Lanana annua). In this family 
(Cruciferae) arc wallflow'crs, stocks, shep- 
herd’s purse, water- and garden-cress, 
mustard, radish, turnip, cabbage, etc. 

(c) The violet family (Violaccue) : leaves 
alternate with large stipules. Flowers, 
irregular ; carpels, three 

Order 3. Centrospermalcs. Flowcis 
hypogynous. Carpels lomed. The pink 
family (Caryophyllaceac) : the ovary con- 
tains only one compartment, in the centre 
of which IS a vertical projection to which 
the ovules arc atta^ed. Examples of 
this family arc pinks, carnations, campions, 
and cliickweed. The ducks and bed, 
which have no petals, arc in other families 
of this order. 

Order 4. Geranlales. Flowers hypo- 
gynous, carpels joined. The geranium 
Tamily (Geraniaceae) : the parts of the 
flower are mostly in fives ; the carpels 
united at the centre and the ovules 
borne at the central junction. The 
cultivated pelargoniums belong to this 



FLOWERS OF DICOTVLEDONOLS PLANTS. Top left, 
perpetual flowering carnation, a type grown under glass in large 
quantities for the florist’s trade. Top right, double scarlet 
geranium, a popular garden plant of the pelargonium family. 
Bottom left, flowering spikes of different coloured single 
varieties of hollyhock. Bottom right, Puck, a beautiful variety 
of rose with cerise petals. 
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fumily. and the wild crane's-bill mid stork’s-bill In 
a nearly related family are the garden nasturtium 
{Tropaeolum), balsam, wood sorrel, and flax, one species 
of which {Linum usitatt\simum) is of economic value in 
providing fibres for linen, linseed oil. and caillc-cakc. 

Order 5. Malvales. Flowers hypogynous, carpels 
joined. The mallow family (Malvaceae)* flowers 
regular, with parts in fives. Stamens variable in num- 
ber, often united by their filaments. Carpels, three oi 
more, with the ovary in compartments. Well-known 
examples are the mallows and tree-mallows, hollyhocks, 
and the economically important cotton plant ((jims.i- 
pium) of which there are several species 

To the same order belongs the lime tree, as do also 
the plants from which come tea and cocoa 

Order 6. Rosales. Flowers mainly cpigynous or 
perigynous. 

(«) The ro.se family (Rosaceuc) : leaves usually 
alternate with stipules Flowers regular wilh five 
sepals, five petals, numerous stamens, and a variable 
number of carpels, which may be free or united 
Examples arc the roses, hawthorn, plum, cherry, peach, 
pear, apple, slrawberry, and spiraea. Gooseberries 
and currants arc in another family of this order, and 
nearly allied are the hydrangeas and the fragrant, while 
(lowered mock orange iPliitadelphus). 

{h) The pea family (Leguminosac) * leaves usually 
compound and with stipules ; flowers irrcgulai with 
five joined .sepals and live free petals. Stamens, ten. 


Division II. 

This division contains plants whose petals arc united 
in a lube to form a corolla 

Order I. Ericales. Flowers hypogynous. Carpels 
three to ten, united, fhe heath lamilv (Ericaceae) 
evergreens with exstipulalc leaves, blowers nearly ot 
ciuile regular. This family includes all kinds of heather, 
rhododendrons, and a/alcas Near allies are cian- 
berry and bilberry. 

Order 2. Gentiaiiales. Often trees or woody 
shrubs. Floweis hypogynous, 

(a) I he olive family (Olcaceac) . to this family 
belong the olive tree (of value in yielding olive oih, the 
ash, and several ornamental shrubs, e.g. jasmine, 
forsythia, privet, and lilac. 

(h) The periwinkle family ( Apocynaccae) . with the 
exception of the periwinkle, the members of this 
family are mainly tropical plants 

Order 3. Rubiulcs. Leaves opposite, usually with 
stipules. Stamens grow'iiig on the corolla lube. 
Flowers epigynous. 

(a) The goosegrass family (Rubiaccac) ; here belong 
the goosegrass {Galium aparmc), madder (once import- 
ant as the source of a red dye), and plants which yield 
quinine, coffee, and ipecacuanha. 

(h) The honeysuckle family (C'anrifohaccae). Many 
ornamental shrubs belong to this ramily in addition to 
the sweet-smelling honeysuckle {Ponicera), e.g. elder, 
snowberry, wcigelia, and guelder rose. 

Order 4. Campanulalcs. Leaves exsiipulate , the 
flowers are small but, being aggregated together in 
large numbers, conspicuous. They are epigynous, 
and the inferior ovary contains only one ovule. The 
flower heads are usually surrounded by a sheath 
(involucre) of bracts. The daisy family (Compositae) ; 
what looks at first sight like a single flower in a member 
of this family — and entire order — really consists of a 
number of very small flowers (florets) crowded together 
into a head, round which is a protective covering of 
oracts likely to be mistaken for the calyx. 


either all united by Iht'ir lil^uments or nine united and 
one free. One carpel wdiich Vipens into a pod {leg;iimc) , 
seeds cxalbuminoLis w'lth large embryO'. Some of the 
commonest members arc gnrsc, broom, and clovers. 
Some are valuable for fodder and human food, e.g. 
vetches, beans, peas, and lentils. 

Many exotic species yield useful timbers and other 
products, e.g. senna, liquorice, pea-nuts (ground-nuts, 
monkey-nuts), and indigo dyes. 

Order 7. Amentiferae. This order comprises the 
catkin-bearing families. The plants arc mostly shrubs 
or trees with minute flowers in pendulous calkins or 
heads. The floweis are usually unisexual, the male and 
female being on the same or ditfcrent plants. The 
erianth i.s usually wanting, and pollination is effected 
y w'liul. Examples are plane, poplar, villovx, birch, 
alder, hazel, oak, dm, beech, sweet chestnut, slinging 
nettle, and hop. 

Order 8. Umbeliales. Flowers perigynou.s or 
epigynous. The canot family ( Umbclliferac) the 
small flowers are anaiigcd in umbels, i.c a number of 
flower .stalks radiate from the same point, and in this 
way tile flowers are rendered conspicuous to neclar- 
sceking insects foi pollination. 

Examples aic carrot, piirsnip, parsley, celery, hem- 
lock, fennel, gouiwocd, caraway (whose fruits arc 
commonly called caiaway seeds), and angelica (long 
cullivaled for use in confectionery). The ivy belongs 
to anothci family (Aiahaccac) of this order. 


Sympetahtc 

The parts of the flower are in lives, except the carpels, 
of which there are two, united. The stamens are 
attached to the corolla, and their anthers united into a 
tube, which sui rounds the style. The calyx, sometimes 
absent. IS often represented in the form of a ring 
of bans. 

Numerous common plants belong to this hirge 
family, e.g. sunflower, aster, dahlia, cineraria, chrysan- 
themum, dandelion, all kinds of daisy, gtourulsel, 
thistles, coltsfoot, and hawkweeds. Useful products 
arc obtained from such members of the family as the 
globe and Jerusalem artichokes, chicory, and lettuce. 

Order 5. Primulalcs. Flowers hypogynous, regu- 
lar, with live stamens opposite the petals to which they 
are attached. Carpels, five, joined. The superior 
ovary has only one cavity, and the ovules are attaclied to 
a vertical projection within this. The primrose family 
(Pnmulaceac) . here belong the primrose and its 
many varieties in horticulture, cowslip, and cyclamen 
Sca-lhrift and sca-Iavcnder belong to a nearly related 
family (Plimibagmaccac). 

Order 6. Tubifiorales. Flowers hypogynous. Sepals 
and petals four to five, stamens two to five, pistil of two 
to five united carpels. The superior ovary contains 
two or more compartments. 

(o) The borage family (Boraginaceae) : to this 
family belong borage, anchusa, comfrey, and forget- 
mc-nol. 

(b) The potato family (Solanaceae) : flowers re- 
gular. The potato plant (Solatium tuberosum) and the 
tobacco plant (Nicotiana) are of importance, also 
tomato and capsicum. Drugs are obtained from the 
poisonous henbane (Hvoscyamus niger) and deadly 
night.shude (Atfopa belladonna). Petunias and salpi- 
glossis also belong here, 

(f) The foxglove family (Scrophulariaceac) ; flowers 
generally irregular and stamens four, sometimes two or 
five. There arc two compartments in the ovary, and 
many small albuminou.s seeds. The mulleins (Ver- 
bascum) possess nearly regular flowers with five stamens, 
generally of yellow colour arranged in tall handsome 
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spikes. The conspicuous flowers of the foxglove 
{Digitalis purpurea) are arranged along one side of the 
main axis. The blue speedwells (^'erotiira) have only 
four petals and two stamens. Toadflax (Linana) and 
snapdragon (Antirrhinum) have irregular flowers; those 
of snapdragon have to be foiced open by bees in search 
of ihe nectar within. 

Order 7. Laliialnle.s. One axis of symmetry 
leaves cxstipulaic and usually opposite. Stems four- 


sided. Flowers markedly irregular, with flve sepals, 
live petals, four stamens (usually), and two united 
carpels. The ovary is deeply divided into four. Seeds 
exalbuminous. Includes dead-nettle family (Labiatae), 
The white and purple dead-nettles (Lammni album and 
pur pur cum) and ground-ivy {Glechoma hedcrarea) arc 
common types. Many members of the order are 
aromatic, and yield essential oils. Among these arc 
mint ( Mentha), sage (Salvia), thyme (Thvmu.s), manoram 
(Origanum), and basil (Oivnnim). 


CLASS II, MONOCOTYLEDONS 

margins of streams, ponds, and lakes 

Order 3. Palmules. The stamens 
and carpels arc generally in separate 
flowers, wdiieh arc small and crowded 
together on fleshy axes and protected 
by a covering sheath (spathe) Ovar> 
superior. 

The palm family (Palmaceae) aie 
large woody plants, neaily all ol 
which aie tropical. The large leaves 
commonly form a tuft on the top of 
a long cylindrical stem The flowers, 
in large clusters, are individuallv small, 
usually white, greenish of yellow ; 
stamens six : carpels three. lomed. 
There aie about 1,‘iOO species, many 
of economic importance. Products 
include edible fruit from the date palm; 
oil fiom fruit of the oil palm; sago 
and starch Irom the sago palm, vege- 
table ivory from nuts of the ivory 
palm: copra tdiied kernel of the nut) 
from the coconut palm, 

Order 4. A rales. Arum family 
aic albuminous All grasses are included here, as well (Araecac): mostly tropical plants, with minute flowers 

as the cereal crops, W'hcat, barley, and oats, together borne on a fleshy, brightly eoloiiied axis (spadix) and 

with the bamboo and sugar cane protected by a spathe, which is often showy. ’Ihe 

(/)) The sedge family (Lyperaccac) : these differ so-calfed aium “fify" is an example wifh while spathe 
from grasses in the possession of, solid stems, while the and deep yellow spadix. The native BiiLish species, 

leaf has no ligule. The membcis of the family generally commonly called wake-robin, lords-und-ladics, and 

abound in marshy places, and are common on the ciickoo-pint (.4/ has a green spathe and 



Order 1. Ilelobieae. Amialic forms. 
Ml which the stamens arul carpels aie 
commonly more numerous than in 
other monocotyledons. The ovary is 
usually superior f xamplts from the 
lamilies m this order are walcr-iliyme 
(I Indi a), water-soldier (Stratio/es), 
frogbil {Ilvdtoi hans), flowering rush 
{Butnmus), aiiowhead (Saiiittunu), and 
pond wcetl iPofamogetnn). 

Order 2. Glumules. Inconspicuous 
flowers in which the perianth is absent 
or reduced. (Iroiips of them aie en- 
closed m and protected by scaly bracts 

(a) The grass family (Cirarnmeac) ■ 
herbs with hollow-)oinled stems and 
alternate narrow leaves, the bases of 
which arc m the form of sheaths 
grasping the stem. 'I here is a little 
membranous oiilgrowth (ligulc) <i( the 
lunction of blade and sheath. Stamens 
usually three, and one carpel with two 
feathery sligrnas The supenoi ovaiy 
conlains a single ovule Tlic seeds 



ARROWHEAD. Leaves 
and Mowers of Sagiltaria 
sagittifolia, a monocolyle- 
donous pond plant. It is 
native to England. 


MONOCOTYLEDONOUS ERUM 1 REES. Left, date palm, Phoenix dactyllfera, native to North Africa. 
Ihe tree attains a height of over 100 feel, and the evergreen leaves are up to 18 feet long. The edible dates 
hang in Immense clusters each weighing from 10 to 40 lb. Right, leaves and fruit of the banana, Musa 
sapientum. It attains a height of over 12 feet, and Ihe stems arc herbaceous. 
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ornamental plants, such us lily {Liiinm), tulip 
of the valley (Cnnvuflana), and red-hot poker 
{Kmphofia) ; also asparauus, onion garlic, leek, 
and shallot (species of Allium). New Zealand flax 
{Phormittm femj\) is of consideiabic economic 
importance. Nearly all members of the order 
arc herbs, but theie are exceptions, such as yucca, 
and the dragon-tree ( Dt (teuena) of the Canary 
Islands, which grows to an enoimous size and is 
very long-lived 

(/?) The rush family (Juncaceac) ; plants with 
narrow leaves and small brown inconspicuous 
Howers resembling in structure those of the 
preceding order. Rushes (Juncus) and wood- 
rushes (Ci/r///rv) are included in this family. 

(f) The snowilrop family ( Amaiv llidaceae) 
as Liliaceae, but with an inferior ovary. Snow- 
drop (Gulauiltiis nivalis) and ilalfodil ( Maicissus) 
are examples. 

{(I) The ins family (liidaeeae) as last family, 
but only ihree siameiis. Ins, crocus, gladiolus, 
and salfion (('oh hiciitii) are examples. 

Order 6. Seitaniinules. Tropical plants with 
large leaves and niegular flovveis, of which the 
infeiior ovaiy is generally divided into ihree 
compai iments. Belonging to this gioup are the 
following banana (Musa sapit'iinnti). plantain 
(M pai adisun a), gingei (Aingihcr), Indian shot 
(C anna), and airowiool (Maianra). 


TWO MONOrOl YLEDONOUS PLAN IS. Lefi, 
reed mace, commonly hut erroneously culled hiilnish, 
an aquatic perennial, bearing brown inllorescences, 
Right, bee orchis, a British orchid. 

a daik red oi a cieam spadix and in autumn a spike ol 
brilliant red berries. The lecd mace family can also be 
placcil ifi this Older. 

Order 5. Lileales. Here the tlowers aie legular 
with parts in three, and the carpels are united. In most 
inslance.s both sepals and petals arc cither while or 
biighily coloured. The seeds arc albuminous I herc 
IS generally a thickened undcrgiound stem. 

(a) riie Illy family (Liliaccac) * stamens six in 
number and ov.iry supeiior. I'he oidcr includes 
many {Tuhpa), squill (.Vt ilia), hyacinth {Jlvai inilins), lilv 


Order 7. Oreliidales. Floweis /ygomorphic 
and ol remarkable form The stamens arc 
reduced m number and unileil with the pistil. 

1 he orchid lamily (Orchidaceac) ■ this is the 
second laigesl family of seed-plants, excelled 
in si/c only by the C'ompositae, and including 
ovci 7,50f) known species, Fhcic is usually only one 
stamen present 

PRACTICAL WORK 

In lelation to this and the preceding Lesson the 
student would do well to oblain a simple flora with a 
key lo the idem ificai ion ol w-ild flowers, and then 
collect as many specimen^, as possible ; w'llh the aid 
of the key and a hand lens he can track dowm the 
spccilic name of the tlower 


LESSON 2.1 

Water Plants 


P LANTS which grow submerged or partially 
submerged in water are referred to as 
hydrophytes. I:\amples are water lilies, 
water buttercup, arrowhead, duckweed, water 
soldier, frogbit, and bladdcrwort. This Lesson 
is concerned with the aquatic flowering plants. 
The Algae, which are simpler, and often unicel- 
lular, sxater plants, will be considered separately. 

Fixed and Free-floating Aquatics 

In streams the rate of flow markedly afl'ects 
the character of the flora. Where the current is 
rapid, all the forms are fixed by their roots in 
the bed of the stream. In quiet water free-float- 
ing (i.e. not fixed) aquatics occur. Some species 
that grow above the surface in quiet water 
are completely submerged in a rapid current. 

Because water gives support, aquatic plants 
seldom have an extensively dcvelooed vascular 


system. The chief strain to which their stems 
and leaf stalks are subjected is a longitudinal 
pull due lo currents, and the small amount of 
mechanical tissue which the aquatic pos.sesses is 
usually arranged as a central core (as in the root 
of a land plant). 

The plants do not depend on their roots for 
the absorption of water and mineral salts. 
The roots serve chiefly for attachment, and 
absorption is earned on over the whole of the 
submerged surface. This is a second reason 
for the lack of woody tissue. 

Large Air Chambers 

The oxvgen essential for respiration is present 
in very small amounts in solution in water, but 
carbon dioxide, which dissolves readily in 
water, is abundant. There are no pores on the 
submerged parts of the plants, so that all gaseous 



1566 Botany 


exchange must take place by diffusion through 
the epidermal cells. The cuticle in aquatics is 
therefore very thin, or absent. Very thin 
foliage leaves, or extreme division of their 
blades, creates a large absorptive surface. 

Because of the relatively large amount of 
carbon dioxide, photosynthesis takes place 
readily, and the oxygen which is set free in this 
process is stored up within the plant for use in 
respiration. This reserve of oxygen is held in 
the numerous large air spaces which traverse 
all parts of the aquatic plant ; the air chambers 
also render the plant buoyant. A similar system 
of air passages is present m the underground 
organs of marsh and swamp plants. 

Submerged aquatics arc exposed to very re- 
duced illumination, and therefore their leaves 
(the assimilatory organs) need to be as near to 
the surface as possible. It is the light which 
determines the depth at which submerged plants 
can grow. 

Moating and .Submerged Leaves 

It has already been mentioned that the sub- 
merged foliage often consists of finely divided 
leaves, as in the water buttercup {Ranunculus 
aquatilis). Such deep division has also a 
mechanical advantage, in that water flows easily 
between the segments. The pondweed {Rota- 
mof'cton crispus) has long, undivided leaves 
which trail out with the current. 

The water buttercup illustrates the general 
rule that when floating leaves are produced they 
arc quite different in form from the submerged 
leaves. The yellow water 
Illy (Nuphar liitca) is an ex- 
ception to this : its floating 
leaves and submerged leaves 
are similar in form, but the 
submejjgcd ones are very 
much thinner. Floating 
leaves often have an entire 
edge, with the petiole 
attached moie or less cen- 
trally, so that the pull of the 
leaf stalk keeps the blade 
Hal on the water ; and, 
unlike submerged leaves, 
they bear stomata. The 
latter arc confined to the 
upper surface, which usually 
has a covering of wax 
fleaving the pores free). 

Peculiarities 

Some species have no 
roots at all, c.g, bladder- 
wort (U tricularia). I n 
free-floating forms, such 
as duckweed iLcmna), the 
roots dangle in the water and 
not only absorb but also 



WATER BUTTERCUP. Diagram showing the 
contrasting forms of floating and submerged 
leaves of Ranunculus aquatilis. 


act like a weighted keel to keep the minute, 
flat surface of the plant balanced. 

The abundant supply of water and often of 
mineral salts as well enables aquatic plants to 
grow rapidly, and vegetative reproduction is 
generally a marked feature. A simple method is 
that of the Canadian pondweed {Elodca\ 
canadensis) ; pieces detached by accident grow\ 
on as individual plants. The long, slender, \ 
and brittle stems grow entirely submerged 
and send out roots at almost every joint. 
The plant was brought from Canada to 
Britain in about 1840 and it increased so 
rapidly that its spread was phenomenal. It 
soon became common in ponds and streams 
all over the country, and it was particularly 
troublesome in canals. The minute greenish- 
purple flowers of E. canadensis float on the 
surface and arc both male and female. Some 
species, such as frogbit {Hydrocharis), produce 
winter buds which, when the parent plant dies, 
sink to the bottom of the 
water and give rise to 
new plants in the following 
spring. 

Submerged Flowers 
Flowers arc, in the 
majority of instances, borne 
above the water level. They 
may be pollinated by in- 
sects, e.g. water buttercup, 
or by wind, e.g. water 
milfoil {Myriophyllum). 
Usually the flower stalks 
bend after flowering is over 
and carry the ripening 
fruits under water. A few 
aquatics such as eel-grass 
{Zostera) produce sub- 
merged flowers, and pollen 
is conveyed to their stigmas 
by currents of water. To 
meet the uncertainty of 
this method of pollination, 
a large amount of pollen 
is produced, as with those 
land plants which are 
pollinated by wind. 



HIBERNATING BUDS. The frogbit, a 
floating plant, has long stalks which 
develop winter buds. These break off 
and hibernate at the bottom of the pool, 
while the surface plant perishes. Two 
buds are shown aetached. 
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Plants of Dry Places 


P LANTS which inhabit dry situations heaths, 
shingle banks, sand dunes, and deserts— 
arc referred to as xerophytvs. The 
medium in which they grow retains very little 
water ; it is often so loose that its surface is 
frequently shifted by the wind, and organic 
matter is scarce. 

The plants must obtain water from below 
and retain as much of it as possible. Deep 
roots are an obvious advantage. With sutlicient 
depth of root a plant can remain fixed even if 
surface layers of sand are blown away ; and at 
a depth of a few feet the roots will probably 
come to soil in which there is moisture. Some 
transpiration must take place, so that use can 
be made of the water which is absorbed ; but 
transpiration must be reduced to a minimum. 
The development of special water-storage 
tissue is another advantage ; the plant with 
reserve supplies is better able to withstand 
long periods of drought. 

Marram Grass 

All plants that thrive in dry habitats do not 
exhibit the same adaptations for water conserva- 
tion. Marram grass (AmmophUa arenaria) is 
an example of a xerophyte with deep under- 
ground stems. The plant abounds on sand 
dunes, and it is often planted to bind together 
loose shifting sand by means of its long rhi/^omcs 
and roots. The leaves are about three feet long, 
with very sharp and hard lips, which can force 
their way up, without injury, through sand if 
they become buried. The aerial stems also force 
their way up, and they frequently send out new 
rhizomes a few inches below the new surface. 
This extensive underground system of rhizomes 
bearing roots is sometimes revealed when a 
strong wind blows away a lot of the sand. 
Marram grass rhizomes arc sometimes over 200 
feet in length. 

The leaves of marram grass reduce trans- 
piration in the following manner. In damp 
weather the blades are flat, like those of any 
ordinary grass, but in dry weather the edges 
roll together, so that the leaf appears as a long 
narrow cylinder. The leaf bears its stomata 
(through which transpiration takes place) on 
one surface only, and this surface is on the 
inside of the “ cylinder ” ; it is deeply grooved, 
and the stomata are further protected from 
currents of air by being near the bottom of the 
grooves and by hairs growing from the inter- 
vening ridges. The curling up of the leaf in dry 
weather and its flattening in moist conditions 
are caused by changes in turgidity of the thin- 
walled hin^^e cells situated at the bottom of the 


grooves. The surface which is exposed to the 
atmosphere when the leaf is rolled has a very 
thick cuticle. 

Many xerophyles have more or less cylinder- 
shaped leaves (either permanently or tem- 
porarily), e.g. some cacti and other succulents, 
and plants growing on exposed heaths, e.g. 
species of Erica. Common heather or ling 



MARRAM GRAS.S. Photomicrograph of a 
rolled leaf of this xerophyte. In dry weather the 
edges roll together, so that the leaf appears as a 
long narrow cylinder. Transpiration is reduced in 
this manner. Details are given in the text. 

(Calliina vit/f^ans), has very small leaves which 
are V-shaped in cross-section and are arranged 
in four vertical rows on the stem. In dry weather 
they fold in tightly one upon the other, and 
thus each is protected by its neighbour im- 
mediately below. 

CiOrse and Broom 

Furze or gor.se {VIvk) is abundant on heaths 
and commons. It is enabled to withstand dry 
conditions by having very small leaves, many of 
which are modified into hard, dry spines. When 
leaf area is reduced, it follows that the assimilat- 
ing area is also diminished. To compensate 
for this, the younger parts of the gorse stem are 
green and thus help with assimilation. The 
first foliage leaves produced by the young 
gorse plant resemble clover leaves. This suggests 
that gorse once had compound leaves, and its 
success in dry habitats is due to the suppression 
of its transpiring organs. In broom (Cytisus 
scoparius) the leaves are very small. The stems 
are the main assimilating organs and are deeply 
grooved. The stomata lie in the grooves. Plants 
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SUCXJULKN’l PLAN 1 S. Waicr sloruite tissue is 
highly developed in desert plants such as cacti. 
Two examples are shown. In many species the 
plants hear sharp spines, as u deterrent to 
browsing animals. 

with this structure arc called switch-plants. 

Some species, c.g. bulchcr’s broom {Ruscits 
acu/catus), do not possess leaves but some of 
the stems are flattened and leaf-like. The true 
nature of these flattened stems, or cladodcs, 
is revealed by the fact that they occur in the 
axils of scale-leaves and bear flowers in the 
middle of their upper surfaces. 

Phyllodcs 

A widespread modification among the 
acacias of Africa and Australia is the formation 
of a leaf-like petiole. This is called a phyflodc, 
and often the lirst leaves of the plant have the 
normal form and a transition series exists to 
the mature phyllodes. The asparagus grown in 
greenhouses as a decorative “ fern " has, 
apparently, ncedlc-likc leaves, but on close 
inspection these are seen to arise in the axils of 
scale leaves. 

Bulbous plants which are characteristic of 
semi-arid regions, and from which the general 
run of garden bulbs arc derived, arc adapted 
to survive a long dry summer by completing 
the major part of their life-cycle in the spring 
or curly summer and then shed- 
ding their leaves and remaining 
dormant until the next rainy 
season or early spring. 

Broad-leaved plants which 
occur in dry situations have 
various devices for checking trans- 
piration ; the leaves of the horned 
poppy (Glaucium lute urn) are 
covered with a fell of hairs ; 
those of sea holly {Ery/if'iuni 
niaritiniiim) have a coating of 
wax ; others have very thick 
cuticles. These plants grow 
on shingly beaches and sand 
dunes. 

Various parts of plants may 
be adapted for water-storage. 

In some, c.g. species of Trade- 


scantia, the epidermal cells are large ; in some 
species of Ficus the epidermis is several layers 
thick. All the cells contain abundant water. 
The development of special water-storage tissue, 
resulting in succulent fleshy leaves or stems, is 
common among xcrophylcs. Succulence is 
most highly developed in the cactuses of America 
and the giant Euphorbias and Stapelias of Africa. 
These have succulent stems. In species of 
Opuntia the leaves form 
small blunt projections, 
which fall olT, and then 
spines appear, which 
may be modified leaves 
of side shoots. Fre- 
quently a waxy coating 
IS combined with the 
succulent habit. The 
most common British 
xerophytes showing 
succulence are the 
stonccrops {Scduni) and 
the house-leeks {Sem- 
pervivum), often seen 
growing on rockeries, 
walls, and roofs. 

Some plants which do not grow in physically 
dry habitats have xerophytic characters. These 
are called xeromorphs. Conifers arc an example. 
Plants of salt marshes and bogs are often 
xeromorphic ; the water is nor available to 
them because of the dissolved salts and humic 
acids. They aic said to be in a state of physio- 
logical drought as opposed to true xerophytes 
which are in a state of physical drought. 

Examples of salt-marsh plants arc glasswori 
(Salicornia), cord gra.ss {Spartina), sea-lavender 
iSiatice), and .sca-plantain {Planta^o niariti/na). 
Salt marshes are areas which are periodically 
inundated by the tides and are left as large 
tracts of mud intersected by water channels 
and pools. There is no shortage of water, 
but the content of sodium chloride is very high. 

If the plants were to absorb 
large quantities of .sea water and 
transpire rapidly, great accumula- 
tion of salt would occur in the 
cells and be injurious to the 
plant tissues. 

PRACTICAL WORK 

The student should note thcdifTercni 
types of plant growing m difl'crenl 
habitats. Uprooting one or two ex- 
amples, he should note whether they 
arc shallow- or deep-rooted. Observ- 
ing the general mode of growth, and 
particularly the leaf characters, he 
should try to see how the plants are 
adapted to their environment. He 
should study the soil character, noting 
whether it is chiedy clay, sand, gravel, 
or chalk, etc. A list of the plants found 
should be made and compared with the 
flora of other types of soil. 



A CACTUS FLOWER 
contrasts strikingly with 
the thick, succulent stems 
of this xerophyte. 



common xerophyte,, 
the leaves of which \ 
are succulent. 
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Classification of Gymnosperms 


All living seed plants are grouped in the 
Phancrogamae, which is subdivided into 
Angiospermae and Gymiiospermac, ac- 
cording to the way in which the ovules are born. 
As previously mentioned, gymnosperms are 
naked-seeded plants, that is, the ovules are 
not borne within an ovary but are naked on 
a scale. Gymnosperms include the following 
four groups. 

Group /. Ginkgoalcs, represented by only one living 
species, ihc maidcn-hair tree {Gtukf^o hilohu). niitivc lo 
eastern Asia. 

Croup 2. Cycadales, the cycads, a small group ol 
comparatively lowly lorms, which in past geological 
limes were very numerous and widely distributed 
They are limited to the hotter parts of the globe, 
especially Central America and Australia. A cycad 
somewhat resembles a palm in appearance, but has 
usually a much shoiier trunk 

Cfoifp -t. Gnelales, a small group of only three 
genera, which dilTer greatly from one another in 
general appearance and are limited to the hotter parts 
of the globe. li’clwifyJiia, which occurs m the deserts 
ol south-western Africa, somewhat lescmbles a giant 
radish m having a swollen underground hypocoiyl, 
which may exceed loui yards in circumference. 1 he 
plant bears only two leaves, which arc over two yards 
long and he flat along the surface of the soil Fphedra 
may be described as a switch plant, having thin, 
long-|ointcd green stems and minute scaly leaves. It 
occurs in the deserts of western Asia. Members of (he 
third genus, Cnvtinu, are mostly climbers (lianas) of 
tropu^al Asia and America , their leaves resemble 
those of angiosperms in being broad with a network 
arrangement of the veins. This entire group shows an 
approach to the angiosperms in the fact that their 
small llowers have a perianth, which is absent from 
olhci gymnosperms. 

Croup 4. Coni fei ales, the conc-beanng trees Tlie 
great majority of gymnosperms belong here, e.xamples 
including the monkey puzzle {AtuuLoria), pines iPinu.s), 
firs {Ahiis), spruce {FUca), cedar iCvdrus), larch 
(/a7r/.v), cypress iC'uprr^su.s), juniper (Juruperus), and 
yew (7«.x/o). Some of them are forest trees of con- 
siderable si/e, and in some parts of the world they 
cover large areas, as in the cooler parts of the northern 
hemisphere. Among them arc the gigantic Wellinglonia 
{Sequoia gigatUea) and redwood (.S’, sempervireiis) of 
North America, The former may reach a height of 
over 350 ft. with a trunk 112 ft. in circumference. 
Many conifers are of great economic value, furnishing 
“ soft wood " limbers, turpentine, resin, 
etc. There arc about 350 known species, 
of which more than a fifth belong to the 
genus Pinu.\. 

All the members of Group 4 are 
woody, and the majority are ever- 
green trees, with leaves which persist 
for three or four years. The larch 
is deciduous, i.e. it is bare of leaves 
in winter ; so also is Metasequoia 
gtyplostrohoides. The latter was 
known only as a fossil until 1947, 
when a few living specimens were dis- 
covered in China ; seeds were 


brought to Britain, and numerous young 
specimens are now growing in gardens. The 
most distinctive external feature of the group 
is the foliage, consisting generally of small 
“ needles.” The simple flowers are of two 
kinds, male and female, which in nearly all 
instances are in the form of cones and have 
no perianth. 

Resin Canals in Conifer Stems 

The general anatomy of stem and root of 
the conifers shows close agreement with that 
of the dicotyledons. A striking feature in the 
cortex of the stem of a conifer is a ring of large 
resin canals. Each canal is an intercellular 
space surrounded by small cells, rich in proto- 
plasm, which secrete the resin into the canal. 
These canals are in all parts of the plant 
(except in yew, from which they are absent). 
The resin is a protection lo the plant against 
animals ; it renders the young twigs distasteful. 

A detailed examination of the wood and bark 
shows some marked diflerences in structure 
between the conifers and angiosperms. For 
example, in the wood of the conifers there arc 
no conducting vessels, but conduction of water, 
etc., is performed by single elongated cells called 
iracheids, Tracheids have holes or pits in their 
walls through which water passes from one to 
another. This and other structural differences 
show that Group 4 is fundamentally distinct 
from dicotyledons. 

Transfusion Tissue 

The leaves dilTer greatly from typical leaves 
of dicotyledons, being usually of simple struc- 
ture and often traversed by only one small 
vein. The needles show characters which are 
associated with reducing transpiration, e.g. a 
thick cuticle and prolecied stomata. The lack 
of side veins is compensated for by a transfusion 
tissue which surrounds the vein and is a 


characteristic feature of the conifers. In several 



SCOTS PINE (PINUS SYLVESTKIS). Left, cluster of young 
remale cones, and young dwarf shoots (in centre), Hight, young 
dwarf shoots and male cone, and needle leaves of previous year’s 
growth. See also diagram in next page, 
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CONE AND LEAF. Left, lonKieudInal section of male 
fir-cone. The pollen sacs, which lie beneath the scales, 
are shown, some full of pollen, some empty. Right, 
transverse section of leaf ; it contains a ring of resin- 
ducts in the exterior rim. 

Photos, H S Cheavin 


common genera (e.g. Pinus, Cedrus, Larix), the 
needles are borne on special dwarj shoots^ which 
arise in the axils of scale leaves on the ordinary 
long shoots, and bear a few brown scales below 
and a variable number of foliage leaves above. 
In the pines the entire dwarf shoot falls from 
the tree when the leaves are shed. 

Scots Pine Cones 

It is in the flowers and the processes of 
pollination and fertilization that the gymno- 
sperms show the most marked differences from 
the dicotyledons. Fw example, in the Scots 
pine (Finns sylvestris) the male and female 
flowers are borne in separate cones, but both 
sexes occur on the same plant. The male 
cones are small yellow oval structures, and the 
central axis of each has numerous scales. On 
the under side of each scale arc two large pollen 
sacs which, when mature, split widely open to 
liberate the pollen, which is distributed by wind. 
Each pollen grain is provided with two bladder- 
like expansions of the cell wall, which act as 
wings and so enable the pollen to be carried 
for long distances. 

Ovuliferous Scales 

The female cones of the Scots pine are 
developed laterally in the axils of scale leaves, 
each on a short stalk. The central axis of the 
cone bears the ovuliferous scales^ each of which 
has two ovules on its upper surface near to the 
cone axis. Beneath each ovule-bearing scale 
is a small sterile bract. 

E-ach ovule lies with its micropylc towards 
the cone axis, is surrounded by a single pro- 
tective coat or integument, and contains a large 
embryo sac. At the time of pollination, the 
scales of the female cones are slightly separated 
from one another, so that the pollen grains can 
be blown between the scales and reach the 
micropyle. A small quantity of liquid is 
secreted just within the micropyle in which the 


pollen grains are entangled, A long interval 
occurs between pollination and fertiliza- 
tion ; in the pines pollination takes place 
in May of one year, but fertilization is 
not effected until June of the following 
year. Pronounced growth of the female 
cones occurs in this interval, with complete 
development of the ovules. 

Cones and Seed 

When ready for fertilization, the ovule 
presents a very dilTerent structure from 
that seen in angiosperms. The large 
embryo sac is filled with tissue rich in 
food material. This feature is character- 
istic of all gymnosperms, and is one 
of the most important distinctions between 
this class and all other flowering plants. 
Embedded in this tissue (the female 
prothallus) at the micropylar end are/ a 
few flask-shaped organs called archegonia, in 
which the egg nuclei are held. I 

A short time before fertilization the poll^ 
grains germinate and put out long tubes which 
grow down to the archegonia. The nucleus qf 
the pollen grain has undergone several divisions^ 
its most important products being the two male 
nuclei, one of which fertilizes the egg nucleus 
in the archegonium, while the other degenerates. 
The outcome of fertilization is the development 
of a young embryo within the ripening seeds ; 
the entire cones undergo enlargement, becoming 
very woody ; when ripe, the cone-scales gape 
apart to set free the winged seeds, which arc 
dispersed by wind. 



PINUS SYLVESTRIS : REPRODUCTIVE 
SYS1EM. A, part of longitudinal section of 
Tcmale cone. B, single scale of male cone. 
C, winged pollen grain. D, ovule contained In 
female cone. 
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The gymnosperms are interesting because their own movements. They are provided with 
they show a transition between the methods of thread-like appendages called cilia, and by 
fertilization of other phanerogams and those in moving these threads they swim to the arche- 
the lower types of plant. In the flowering gonia in a slimy fluid which is secreted by the 
plants the male nuclei are conveyed right to the female organ. Such motile gametes are called 
egg nuclei by the pollination tubes, whereas in spermatozoids, and fertilization is dependent on 
the “ lower ” groups the male nuclei have to the presence of a certain amount of liquid. In 
reach the female nuclei by their own mobility, the conifers, which have no necessity for the 
Pollen tubes are produced in gymnosperms from presence of liquid at fertilization, can be seen 
the pollen grains, but the male nuclei have to the loss of the last traces of the probable aquatic 
complete their journey to the egg nucleus by ancestry of the vegetable kingdom, 
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Short Study 

T he group of “ lowest ” plants, Thallo- 
phyta, comprises an enormous number of 
species. The plant body is called a 
thallus ; it is an expansion which is not divided 
into root, stem, and leaf. Thallophytcs are 
conveniently divided into three great groups — 
algae, or green thallophytcs ; fungi, or non- 
green thallophytcs ; and lichens, plants of a 
mixed nature consisting of an alga and a 
fungus living together. 

Though all green thallophytcs, or algae, have 
the green colouring matter of chlorophyll, this 
IS in many instances obscured by the presence of 
brown or red pigment. The gioup therefore 
may be conveniently divided into the green, 
brown, and red algae, according to which pig- 
ment is dominant. The seaweeds which cover 
the rocks between tidemarks are the brown 
algae. The red algae are the red seaweeds which 
frequent deeper waters. Green algae are abun- 
dant in fresh water, and many of them can thrive 
on any damp surface, such as soil, rocks, tree- 
trunks, and wooden fences. Generally speak- 
ing, the larger and more complex forms are 
marine ; the fresh-water and terrestrial repre- 
sentatives are smaller and simpler. Among the 
brown seaweeds there are forms which rank 
with the most gigantic members of the vegetable 
kingdom, one {Macrocystis pyrijera), native to 
non-tropical southern seas, attaining the length 
of several hundred feet. In contrast, other 
algae are invisible as individuals to the naked 
eye. The whole plant body of these minute 
forms consists of a single isolated cell. Two 
types will be considered as examples of these 
very simple unicellular plants, both belonging 
to the green algae. 

Green Substances on Tree Trunks 
Frequently the trunks of trees, palings, etc., 
are covered by a bright green, powdery layer, 
which is particularly conspicuous in damp winter 
weather. This green substance is chiefly made 
up of vast numbers of the unicellular alga 
Pleurococcus virldis. Each plant is a single 


of the Algae 

rounded cell, bounded by a thin wall and con- 
taining dense protoplasm, a nucleus, and a large 
chloroplast. The plant reproduces itself by 
simple division of the original cell, and the 
resulting cells often remain densely grouped 
together in clusters for some time. On account 
of Its chlorophyll it is able to form starch in the 
presence of sunlight ; and therefore, given 
adequate water supply, this single-celled 
organism is quite capable of leading an 
independent life. 

Bright Green Water 

The second example is a plant which passes 
its ordinary vegetative life in a state of active 
movement — the green alga Chlamydomonas, 
which is found in ponds and puddles, often in 
such quantity as to give a bright green colour to 
the water, though the single cells are invisible to 
the naked eye, being only about 10,1 millimetre 
long. The cells are usually oval and rather 
pointed at one end ; to this end are attached 
two Jlagella, or fine threads of protoplasm, by 
means of which the plant swims about. 

Within the cell wall at the pointed end there 
is a red spot called the eye spot, which is con- 
sidered to be sensitive to light ; possibly it 
influences the plant to swim to conditions of 
greatest illumination. Most of the cell is 
occupied by a cup-shaped chloroplast ; in this 
is embedded a protein mass called a pyrenoid, 
whose function is not definitely known, but 
around which starch is deposited as it is formed 
by the chloroplast. The cell contains a nucleus 
and two small vacuoles near the pointed end. 
The plant multiplies by the dividing of its 
contents into two, four, or eight exactly similar 
“ daughter cells," which are set free by breakage 
of the cell wall. 

In addition to this method, this very simple 
plant has a definite sexual method of repro- 
duction, important differences being shown by 
different species. As before, the cell contents 
divide up, but this time to as many as 64 in- 
dividual units which, except for their smaller 
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size, are very similar lo the vegetative cell. 
They swim about by means of their flagella, and 
when two meet they become entangled and 
ultimately fuse together. These cells which fuse 
in pairs are called the gametes ; and the cell 
which results from their fusion is the zygote. 
The latter forms a thick wall around itself and 
can resist cold or drought. When conditions are 
suitable, its contents divide to form two, four, 
or more, new individual Chlamydomonas plants. 

In some species the gametes which fuse are 
all of similar size ; in others, e.g. C. Braunii, 
there is a definite size dilTercnce ; a large and a 
small cell always fuse together, the contents of 
the smaller one passing into the larger. The 
smaller, more active, is the male element, and 
the larger receptive is the female. 

Mixture of Plant and Animal Characters 

It is not easy to draw a hard-and-fast line 
between the motile unicellular algae such as 
C hlamydomonas and a somewhat similar group 
of (lagellatc Protozoa. Some Piotozoa show 
wholly animal characteristics, others arc a 
miKtufe of plant and animal characters. Such 
forms probably indicate that plants and animals 
had a common origin in the very remote past, 
and their common ancestors were possibly very 
similar to the flagellate forms which abound in 
water to-day. 

According to this suggestion, plant life began 
in the water, and there passed through the 
earliest stages m its evolution, acquiring the 
essential green pigment and developing forms 
of many different kinds, all minute, free- 
swimming, and relatively simple in structure. 
Chlamydomonas may be a present-day survivor 
of this stage. Consideration of plants which 
come higher in the evolutionary scale shows 
ihatTnany of them reflect the habits of their 
aquatic ancestors in that the presence of 
water is essential to fertilization. 

Spirogyra 

Some threadlike green algae live in ditches 
and ponds, some attached by one end, 
others floating freely. One of the commonest 
of the floating algae is Spirogyra, which 
consists of a row of cylindrical cells each 
bounded by a cell wall. The whole filament 
IS enclosed in a sheath of mucilage, which 
makes the alga feel slimy to the touch. Each 
cell is lined with protoplasm, and the 
nucleus is suspended by delicate strands of 
protoplasm in the centre, fhe chloroplast 
is in the shape of a spiral band, and has 
embedded in it many pyrenoids. 

During spring and summer Spirogyra is 
constantly increasing in length by division 
of the constituent cells, and pieces arc fre- 
quently separated to form new and distinct 
plants. On approach of autumn a sexual 


reproduction takes place, though with no 
structural difference between male and female 
cells. The process is called conjugation. Two 
filamenis lie together, and their adjacent cells 
send out processes which fuse together at the 
tips and form a conjugating tube or canal 
between the two cells. Meanwhile the cell con- 
tents have rounded up to form the gametes. 
One of these passes through the connecting tube 
and fuses with the other to form a resting spore, 
or zygospore. This remains dormant through 
the winter and germinates in the following spring. 

Desmids 

Mud from the bottom of a pond examined 
under a microscope will almost certainly be 
found lo contain some of the remarkable little 
plants called desmids, each of which consists of a 
single cell. The desmids show great diversity 
of form ; under the microscope some are veijy 
beautiful and some have a formidable exterior 
of spines and processes which serve as a meanK 
of defence against small aquatic animals. Somq 
desmids have the power of movement. The. 
usual method of multiplication is by cell- 
division, but occasionally the cells conjugate in 
pairs to form resting spores, which tide over the 
w'inter season like those of Spirogyra. 

Bladder-wrack 

The best-known brown algae are those which 
cover rocks die tween tidemaiks and attract the 
attention of visitors to the seaside. The com- 
mon name for them is “ wrack,” and there are 
numerous species. One of the most abundant 
is bladder-wrack {Fnciis vcsiculosiis). the forking 
thallus of which is attached at one end and, 
when covered by the tide, is buoyed up by 
numerous air-contaimng swellings. If a small 



TYPES OF ALGAE. Left, Spirogyra nitida ( x 45) ; 
the zygospores, rugger ball in shape, have formed after 
conjugation between filaments lying parallel. These 
are later released and lie dormant through the winter, 
but in the spring they burst the cell wall and grow to 
form new plants. Right, Closterium ( x 80), a desmid 
with smooth outline which lives in water at high levels. 

PhoromicroBr(t/)h\ H S Cheavin 
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TYPES OK SEAWEED. Left, bladder- wrack, 
Fucus vesiculfisus, common on rucks between 
tidemarks. It is buoyed up by air-containing 
swellings. Right, Laminaria, larger and br<iader 
than bladder-wrack. Both much reduced. 

piece of this or any other brown seaweed is 
placed in alcohol, the brown pigment will 
rapidly dissolve out, and the seaweed will appear 
greenish, i.e. the chlorophyll will become visible. 

In winter and early spring, the tips of wrack 
swell up and assume a yellow or orange tint. 
If such a swelling is held up to the light, a 
number of little round dots of darker lint will 


Sea, a huge eddy occupying several thousand 
square miles of the North Atlantic. The most 
notable species there is the gulfweed (Sargassum 
haedferum), which is buoyed up by stalked floats 
resembling berries in appearance. A huge 
brown seaweed {Macmeystis pyriferd), with 
pear-shaped floats, native to the non-tropical 
parts of southern seas, attains the length of 
several hundred feet. Fucus and La/ninana are 
used as manure on the land, and under the name 
of “ kelp were once used in the manufacture 
of potash ; as a source of iodine they (especially 
Laminaria) are valuable. 

Kconomic Applications 

Techniques have been evolved for extracting 
from seaweed a group of chemicals called 
alginates ; these are used in ’“Urgery for swabs 
and stitches, and also in food preparations, 
particularly in ice-cream and synthetic cream. 
Another substance obtained from seaweeds is 
rather like gelatine in consistency, and is called 
agar-agar ; this is often used as a substitute 
for gelatine, and in the laboratory as a medium 
for cultivating bacteria and fungi. 

Diatoms 


be seen. Lach of these is a pit, or conceptade, 
lined with hairs, some of which arc modilied 
into egg-organs, sperm-organs, or both (accord- 
ing to the species). Each egg-organ is an ovoid 
body on a very short stalk, containing eight 
egg-cells. The sperm-organs arc minute 
bladdcr-like structures borne on branched 
hairs, and giving rise to large numbers of e\- 


1 he almost infinitely varied microscopic 
forms called Jiatoms, which have flinty coverings 
of great beauty and exquisite geometrical sym- 
metry of pattern, are closely related to the 
brown seaweeds. They occur in both salt water 
and fresh water, and even on the surface of damp 
earth. Large tracts of the ocean floor, especially 
in the Antarctic regions, are covered with line 


ircmely minute sperms. When 
liberated, numerous sperms are 
and one fuses w ith it, bring- 
ing about fertilization 


Seaside “ Weather- 
Glasses 

Beginning near low-water 
mark and extending some 
distance into shallow water 
is the laminaria zone, so 
called after brown seaweeds 
of that name. They are 
larger and broader than the 
wracks, and the thallus is 
smooth or corrugated, 
according to the species 
These plants are often taken 
home by seaside visitors to 
serve as “ weather-glasses,” 
because the salt which clings 
to them causes them to 
become damp on the 
approach of rain. 

Large masses of seaweed 
drift about in the ocean, 
especially in the Sargasso 


a ripe egg-cell is ooze principally composed of their remains. 
ailra<.ted to it, Some diatoms are stalked and immobile, but 

most are free and possess the 
power of movement. When 
examined under a micro- 
scope, they are .seen gliding 
in a curious fashion. But 
there is no obvious mechan- 
ism causing movement. 

The surface layers of the 
sea and of lakes arc in- 
habited by myriads of 
diatoms, which constitute 
the chief food of many 
minute animals, especially 
the lowly relatives of 
shrimps and prawns. These 
creatures in their turn are 
devoured by herrings and 
other fish, so that man him- 
.self is indirectly indebted to 
diatoms for an important 
DIATOMS. Microscopic forms, part of his diet. It has 

closely related to brown seaweed. recently been shown that it 

The coverings show varied and in- ; fnr n mnn in 

tricate geometrical patterns ; higlily ^ possible tor a nian 10 
magnihed. survive many weeks on a 

P/ioiomicrouraph, John. J. Ward diet of nothing but plankton. 
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as these minute floating animals and plants arc 
collectively called. 

Large numbers of fossil diatoms are known. 
Not only are these minute plants actively 
engaged at the present time in forming deposits 
on the ocean beds, but similar ciiatomaceous 
catths, found associated with roCks of Tertiary 
agc» are proof of their activities in former eras. 
Such earths are while or grey in colour, often 
so soft as to crumble readily in the lingers, 
and they are composed almost entirely of the 
flinty remains of diatoms. Some of the deposits 
arc of economic importance, being used as 
polishing powders and in the manufacture of 
some dentifrices 

Red Seawecd.s 

Most red seaweeds grow at moderate depths 
in the sea, and are notable for beauty of form 
and colour. Many of them are torn from their 
moorings and cast up on the shore by storms. 
The reproductive processes arc complex. Some 
of the red seaweeds are strengthened by cal- 
careous matter, and these are represented on 
the British coasts by branching forms and 
pinkish crusts seen on rocks between the tide- 
marks. Carrageen “ moss ” (Chondrus cri^ipus), 
a stoutly built, forking red seaweed, is used in 
much the same way as isinglass ; carrageen 
broth and carrageen mould arc delicacies. Laver 
(Porphyra ladniata) is another edible species. 

Though the majority of the red algae arc 
seaweeds, a few genera occur only in fresh- 
water streams. These do not usually have the 
striking red colour of the marine forms, but 
are nearly black or even green. 

Principal Vegetation of Hot Springs 

Blue-green algae are of very simple structure 
and-^rescmble the others in their habit and 
mode of life, but their real relationships with 
the algae group are still open to doubt. As 
their name indicates, they have characteristic 


in the sea and in fresh water. These plants 
must rank amongst the simplest members of the 
vegetable world, the only others which are 
equally simple being the bacteria. The uni- 
cellular forms usually occur as colonies united 
by a mass of mucilage ; a large number of 
forms have the habit of simple or branched 
filaments also surrounded by mucilage. The 
cells have no well-defined nucleus, and sexual 
reproductive organs are absent. The bluc-grcen 
algae have a very marked power of existence 
under adverse conditions. They form the 
principal vegetation of hot springs, and they 
flourish in Antarctic lakes. Certain algae are 
active in rock formation, precipitating carbonate 
of lime from the water in which they live. 

Plant Plankton 

It is now commonly supposed that plant life 
began m the sea, and there went through the 
earliest stages of evolution. Many different 
minute and simple forms, all containing chloroV 
phyll, were developed, and all were free to swini 
or float. Such free microscopic plants are 
known collectively as plant plankton. Chlamy- 
domonas {sec earlier in this Lesson) serves 
to illustrate the kind of plants they were, not 
far removed from organisms with animal 
characteristics, and yet with green pigment and 
cell walls. 

In the earliest phases of the plankton period 
there was probably no distinction into plant 
and animal kingdoms, but in the later plankton 
phase organisms with plant or animal charac- 
teristics had been evolved and were present 
m the seas together. How long the primitive 
world of life consisted only of plankton cannot 
possibly be known, but it must have been for 
a very long period. In time, the plant world 
developed a new kind of organism. Some of 
the primitive plankton plants gave up their 
free-swimming mode of life and became fixed 
organisms, or benthos^ with a specially developed 


colouring. Some arc terrestrial, others occur 







hold-fast at their lower ends which anchored 
them firmly to the rocks or ooze. 

/I The free end of such a plant grew out 
I into a thallus of threads, or a mass of 
^ tissue composed of many cells ; in some 
w instances it became differentiated into an 
„ , axis bearing lateral expansions, perhaps 
I the first foreshadowings of stem and leaves, 
^ ^ which later became_fixed in the higher 
mM plants. This phase in which plankton 
Hfl and benthos shared the marine world 
must also have lasted for a long period, 
until land surfaces appeared for plants 
' to inhabit. As portions of the earth’s 
crust arose from the water, plants 
> ' which could adapt themselves to the 


CARRAGEEN MOSS," Chondrus crispus (left.) 
This is a stoutly built red seaweed and is shown about 
actual size. Right, a Hlamentous blue-green algae 
(magnified aoprox. 90 times i. 


drier conditions flourished and became 
the forerunners of present-day vegeta- 
tion on the land. 
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T he fungi group is a subdivision of the 
Thallophyta. It contains an enormous 
number of forms, and is by far the 
largest group of the non-flowering plants. 
About 50,000 species have been described. All 
are distinguished by the absence of chlorophyll ; 
hence all fungi are incapable of assimilating 
the carbon dioxide of the air and must obtain 
their carbonaceous food ready-made from other 
sources : the parasitic fungi from living 
organisms, the saprophytic forms from dead 
organic matter. 

In addition to the fungi of essentially parasitic 
and saprophytic habit (so-called obligate para- 
sites or saprophytes), there are intermediate 
forms which are capable of changing their 
method of nutrition according to circumstances. 
A form which is usually saprophytic but capable 
of a parasitic existence is called a facultative 
parasite ; one in which these habits arc reversed 
is a facultative saprophyte. 

Mutual Benefit 

Fungi may also establish a symbiotic relation- 
ship with another organism, i.e. a relationship 
in which the two associated organisms derive 
mutual benefit from each other. The lichens 
are an example of such a partnership, the 
entire lichen plant being composed of the 
cells of a green or blue-green alga and those of 
a fungus. The name mycorrhiza is given to the 
structures formed by the association between a 
fungus and some organ (usually the roots) of 
the higher plants. When associated with the 
roots it is probable that the fungus in some way 
assists the plant to obtain nourishment from 
the soil ; for example, the mycorrhizal roots of 
the beech tree increase the tree's uptake of 
phosphate from the soil. 

Dependence on Fungal Infection 

Dependence of the higher plants on fungal 
infection is show.i by some orchids. Under 
natural conditions the germination of the seeds 
of these orchids depends on the presence of the 
appropriate fungus. Sterilised seeds can ger- 
minate if supplied with concentrated solutions 
of sugars, which indicates that, in nature, the 
fungus probably influences the uptake of 
nourishment by the seeds. Members of the 
heath family (Ericaceae) show fungal infection 
in all parts of the plants, and here again the 
germination of the seeds to healthy and vigorous 
seedlings is checked if the seeds are deprived of 
the fungus by sterilisation. The orchid G astro- 
dia data contains no chlorophyll and obtains 
all its nourishment from a fungus ; without 


association with the fungus the orchid produces 
no flowers and weak tubers, and if isolation is 
maintained for several seasons the orchid dies. 

Destructive and Beneficial Parasites 

Some fungi are destructive parasites, causing 
diseases of field and garden crops and forest 
trees. The rust, smut, and bunt of wheat, 
apple scab, and potato blight are examples of 
fungal diseases of considerable economic signi- 
ficance. Some, such as the dry-rot fungus, 
injure the timber in buildings. Others, in the 
form of “ mould,” destroy articles of food. 

But fungi are not entirely injurious to higher 
organisms. Those which live in symbiotic 
union with other plants are beneficial to their 
associates. Several of the larger kinds are good 
to cat. And the saprophytes are extremely 
useful in bringing about decay and thus ren- 
dering the remains of dead animals and plants 
available as food for other living plants. The 
microscopic yeasts, because they form carbon 
dioxide and alcohol from sugar, are important 
m brewing and breadmaking. 

Spore Production 

The vegetative plant body of a fungus is called 
the mveelium, and it is made up of a tangled 
weft of colourless filaments or hyphae. In the 
protoplasm of these hyphae are contained 
numerous small nuclei, of the same structure as 
the nuclei of other plants and animals. Repro- 
duction is brought about by spores, of which 
there arc many kinds, some being formed with- 
out any sexual process, others as the result of 
fusion of male and female cells. In ” moulds ” 
the actual mycelium is visible as a white or 
coloured downy mass, In the larger fungi 
(e.g. mushrooms, puff-balls, bracket fungi), the 
part commonly called the fungus is really the 
fruit body (concerned with spore production), 
the mycelium being beneath the ground or other 
substratum and therefore not visible. 

Zoospores 

The fungus Pythiuni de Baryanuni causes 
” damping off” of seedlings, attacking them at 
ground-level and softening the tissues so that 
the seedlings fall over. The disease is favoured 
by excessive moisture and overcrowding. The 
branched mycelium of this fungus produces 
spherical swellings (sporangia), in which spores 
are formed. These spores are called zoospores ; 
they have the power of movement, being pro- 
vided with two minute cilia by means of which 
they can swim in a drop of moisture. In dry 
conditions the sporangium can germinate 
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WHITK MOLl.D. Growth of Mucor, a mould that 

often appears on bread in a few hours when conditions 
are favourable. 

Phototnitroffrnpf], John / Ward 

directly to a new mycelium without the forma- 
tion of zoospores. Pyrhium also has well- 
difTerenlialed sexual organs, the male and 
female being known as the anthcridia and 
oouonia. The oospore which results from 
fertilization is a ihick-walled resting-spore, and 
It can tide over unfa voui able periods till it 
germinates, either with or without the formation 
of zoospores, according to the conditions. 
Pythium is a fungus which starts life as a 
parasite and continues as a saprophyte after the 
death of the infected seedlings. 

The disease called potato blight is caused by 
Phytophthora infesians. It first became notor- 
ious in 1845 46, when it caused a potato famine 
in Ireland. The mycelium is widely distributed 
within the host plant, its presence being in- 
dicated by black blotches on the stems and 
leaves, and by rotting of the tubers. Branched 
hyphac protrude from the host tissues into the 
air, and bcai egg-shaped sporangia, which are 
detached and carried away by the w ind to spread 
infection. These sporangia may produce 
numerous motile zoospores, or germinate 
directly to a new mycelium, when the term 
coniiUiim (instead of sporangium) is usually 
applied. 

Penicillium Mould 

Jam, cheese, bread, fruit, as well as leather 
and some other materials, arc liable to become 
mouldy if kept in a damp place. This is due 
to infection by the spores of lower fungi. The 
common form of green mould (Penicillium 
glaucum) is often seen on bruised oranges and 
on bread. A product of Penicillium mould 
(penicillin) can inhibit bacterial growth, thus 
assisting in the control and cure of certain 
diseases. Other fungal antibiotics, such as 
streptomycin and atireornycin, have been 
discovered more recently. The mycelium of 
Penicillium is made up of branching threads. 


some of which grow into the air and give 
rise to spores that are disseminated by air 
currents. The blue mould (Aspergillus) of 
cheese is somewhat similar, but the spore- 
bearing branches end in swellings, from 
which long chains of spores radiate. 

Zygospores 

White mould (Mucor) is often seen on 
bicad. The mycelium is made up of whitish, 
cobwebby hyphac, from which long spore- 
bearing branches rise into the air. Each of 
these ends in a rounded sporangium, within 
which numerous spores are produced. 
There isalso a processof conjugation between 
specialised mycelial branches, by which rest- 
ing-spores(ry;;'UA77f>>m)with firm investments 
are produced. These can remain dormant 
for some time, and thus enable the fungufs 
to combat unfavourable surroundings. I 
Some species of Mucor and its near relatives 
have two kinds or strains of mycelium. These)| 
when grown apart, produce only sporangia, buti 
when the mycelia of two strains are brought into 
contact, zygospores are produced. Some species 
have more than two compatible strains. Species 
in which conjugation depends on the interaction 
of more than one strain of mycelia arc said to 
be heterot/iallic ; those which can form zygo- 
spores m a single mycelium are bomothallic. 
Strains which when brought together produce 
zygospores are said to be compatible ; those 
which do not are incompatible. 

The mould fungi arc definitely higher in the 
evolutionary scale than such types as Pythium 
and Phytophthora. They are adapted to a 
terrestrial mode of life, for at no stage in their 
life history are motile zoospores produced. 

Mildew or Blight 

The leaves of some common plants, e.g. 
strawberry, gooseberry, and hop, are subject to 
attacks by species of fungi which cause the con- 
dition called white or powdery mildew, or blight. 
The fungus Sphaerotheca morsuvae causes the 
destructive disease known as American goose- 
berry mildew. A spore, on germination, forms 
a white web-like coating over the leaf and sends 
hold-fasts into the epidermal cells. During 
summer, infection is spread by the liberation of 
oval spores (conidia) which are produced in 
rows on the external hyphae. In late summer, 
sex organs are formed on the mycelium and, as 
a result of fertilization, thick-walled spherical 
fruit bodies arise, When mature, these arc 
dark brown or black, and they can be seen on 
infected leaves. Within each fruit body are 
spores which spread the infection in spring. 

The immediate outcome of fertilization is the 
formation of a large sac-like cell which is called 
the a.scus ; in this the ascaspores (usually eight 
in number) are produced. The formation of an 
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ascus is one of the important features in the 
classification of the fungi, and a large number 
(over 15,000 species) are grouped together as 
the Ascomycetes. These vary greatly in habit, 
but all develop the characteristic mother cell, or 
ascus, in which the spores are formed. Some of 
the more familiar Ascomycetes arc the edible 
morell {Morchella esculenta) and truffles ( Tuber 
species), and the common coral-spot {Nectria 
cinnabarina) so often seen on dead slicks. 

The Fungus Called Yeast 

Yeast (Saccharomyces) is a very simple type 
of fungus which belongs to the Ascomycetes, 
though its relationship to other members of the 
group IS somewhat obscure. It has no well- 
developed mycelium, but occurs as separate 
cells. They are seen on the surface of fruit, 
e.g. grapes and apples, and on other plant 
tissues. Some forms of yeast have been 
“ domesticated," notably those used in the 
making of beer and bread. A small portion of 
yeast examined under a microscope is seen to 
consist of many ovoid yeast plants, each of which 
is a single cell. These reproduce by the process 
of " budding," in which a cell gives rise to a 
small protuberance or hud which gradually 
grows until it is as large as the mother cell. 
Occasionally separation is delayed and, by 
repeated budding, colonics of loosely iomed 
cells are temporarily built up. Under certain 
conditions some yeasts arc able to form spores. 
The mother cell f^unctions as an ascus, and the 
protoplasm divides to form four thick -walled 
ascospores. The cells and spores arc so small 
and light that they are carried long distances by 
the wind. 

When yeast is placed in a solution containing 
glucose sugar, it breaks up the sugar molecules, 
and forms carbon dioxide and alcohol. This 
process of decomposition of sugar results in 
the liberation of energy which is sufficient for 
the growth of the yeast plant. Decomposition 
of sugar by yeast is due to several en/cymes 
(collectively, zyuiase), which are present in the 
yeast cells. These can be extracted from the 
cells, and the extract brings about fermentation 
exactly as do the living yeast plants. The 


enzyme invertase is also present in yeast cells, 
and if the latter are placed in a solution of cane 
sugar this enzyme must transform the cane 
sugar into fruit sugar and grape sugar (glucose) 
before fermentation can start. The process is 
called inversion. The chemical reactions during 
fermentation are extremely complex, and other 
substances in addition to carbon dioxide and 
alcohol are formed as by-products. 

Basidiospores 

The rust fungi, together with the larger 
familiar forms (mushrooms, puff balls, etc.), 
are classified as the Basidiomycelcs, and over 
13,000 species are included. Their character- 
istic spores are produced very differently from 
those of the Ascomy- 
cctcs. The spores are 
called hasuHospores and 
are produced externally 
on stalks from the mother 
cell or hasUlium. There is 
no member of the Basidio- 
mycelcs m which normal 
fusion of male and female 
elements occurs. The 
rust fungi are without 
exception obligate para- 
sites on the leaves and 
stems of higher plants. 
They cause destructive 
diseases of cereals and 
grasses, and their name 
is derived from the fact 
that at a certain stage 
they are revealed by the 
appearance of rust-red 
streaks on the stems and 
leaves of the host plants. 

Puccinia f^ra minis is the 
black rust of wheal ; the 
mycelium grows within 
the host tissues, and in 
summer produces pustules of rust-red spores 
which break through the epidermis and are 
exposed to the air. These spores {uredospores) 
are easily detached from their stalks by the 
wind, and they rapidl> infect other plants. 
Later on in the season the diseased patches 
turn black, owing to the production of 
dark-walled spores {telcutospores) in the 
place of the uredospores. These represent 
the resting stage of the fungus, in which 
it passes through the winter ; and they 
germinate in spring while still attached 
to the wheal straw. Each sends out a small 
hypha (the basidium) which produces four 
minute basidiospores. These are incapable 
of infecting any cereal or grass plant, but 
depend on a totally different host, the shrub 
barberry (Berberis vulgaris), for further 
development. When the mycelium is 



FUNGAL STRUCTURE. Left, black rust, Puccinia 
graminls, showing accidiosporcs in cluster cups. Right, 
section of barberry leaf with pycnospore and accidiosporc 
clusters caused by rust. Magnincation, 46 and 69. 

Photomicrographs H. S Chvavin 



I'op, basidium from 
a mushroom gill, 
bearin'; stalked bas- 
idiosporcs. Lower, 
black rust, Puccinia 
graminis, .showing 
le1eiitosporc.s. Mag- 
nification 435 and 
103 respectively. 
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established on a barberry leaf, 
orange-coloured “ cluster cups ” 
appear as swellings on the lower 
surface. In these still another 
type of spore (aecidiospore) is pro- 
duced in large numbers. These 
will develop no further on the bar- 
berry, but when transferred by 
wind or rain to wheat or grasses 
they produce a mycelium from 
which the uredospores are formed, 
the life cycle being thus ccmpleted. 

In addition to the cluster cups 
on the lower surface of the bar- 
berry leaf, minute yellow specks 
are formed on the upper surface. 

These produce spores {pycnospores) 
which arc very much smaller than 
any other kind formed by the rust, 
and they play an important part 
in the life history of this Puccinia, Like certain 
of the Mucors, the black rust fungus is hetcro- 
thallic, and unless the two physiologically 
different strains are united, aecidiospores arc not 
produced. The pycnospores are carried about 
by flies and other insects, and when deposited by 
a mycelium of compatible strain they infect it, 
and so establish the growth of a fertile mycelium. 

The fact that barberry was connected with the 
appearance of black rust on wheat was well 
known to farmers long before this matter had 
been explained by botanists. In 1760 a law 
was passed in Massachusetts ordering the 
destruction of all barberry bushes, but it was 
not until 1865 that all stages in the life history 
of the parasite were demonstrated by the 
German botanist De Bary. Thus for the full 
normal life cycle of P. graminis two entirely 
different hosts arc necessary. This phenomenon 
is called hcteroecism, and it is displayed by 
several other rusts. But some pass all their life 
cycle on one host {autoecism). 


The mushroom is a saprophyte 
growing in pastures and in richly 
manured soil. The mycelium 
(“spawn”) is very inconspicuous 
and remains hidden. It gives rise 
to the stalked spore-producing 
body, which is seen above ground 
and which is made up of closely 
interwoven and compacted hyphae. 
When fully developed, the under 
side of the expanded top of a 
mushroom has a large number of 
radiating plates or “ gills,” on the 
surface of which great numbers of 
minute basidiospores are pro- 
duced. It has been calculated that 
a fruit body of the edible mush- 
room (Psalliofa campestris) pro- 
duces about 1,800,000,000 spores. 
The gills vary in colour with the 
fungus species ; in the edible mushroom thiy 
arc pink at first, later turning brown and thw 
black. The surface layer of a gill consists ojf 
closely packed club shaped cells (basidia), each 
with four stalks at its tip, and a spore on eacH 
stalk. The spores are dispersed by wind, and 
they germinate into new mycelia. 

Bracket Fungi 

Some of the bracket fungi {Polyporus and 
Polystictus) do considerable harm to trees. 
The mycelium ramifies in the wood, and the 
fruit bodies project as semicircular plates from 
the trunk. In some of these fungi (and also in 
some ” toadstools ”) the under surface, instead 
of being composed of gills, consists of 
tissue studded with minute holes ; these are 
the ends of tubes which are lined with spore- 
bearing b.isidia. The spore-producing body of 
a puff-ball (Lycoperdon) is a structure in wh ch 
spores develop, to be liberated later by the 
bursting of the mature wall. 



BRACKET FUNGUS 
on bole of a tree, show- 
ing gills on undersurface 
of the fruit body. 

H. S. Cheavin 
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T he plants called lichens occur in the form 
of coloured crusts on rocks, roofs, and 
walls, and as tufted growths on the trunks 
of trees. A lichen is a compound plant consist- 
ing of an alga associated with a fungus. The 
algal cells, containing chlorophyll, are capable 
of vegetative multiplication ; but the fungus 
alone is concerned in the development of a 
definite fruit body. It is the fungus which forms 
the framework of the plant and, together with 
the green alpl cells, grows into a definite and 
often conspicuous thallus, very different from 
the body of an ordinary fungus or alga. 

A lichen, as a whole, is neither a parasite nor 


a saprophyte. The green cells of the alga are 
capable.of carbon assimilation in the light and, 
being surrounded by the fungal hyphae, are 
protected from desiccation. The fungus obtains 
its carbon foods from thelilga, and it passes to 
the algal cells water and dissolved mineral salts, 
which are absorbed all over the surface of the 
fungal threads. Many species can withstand 
extreme conditions of drought, and can exist 
on barren rocks. 

Nearly all of them belong to the Ascomyceics, 
and produce a fruit body, often cup-shaped and 
brightly coloured, in which many asci and a$co- 
spores are embedded. The ascospores on 
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germination form a new fungal 
Siament, which must come in con- 
tact with the appropriate algal cells 
to build up a new lichen thallus. 

In some members of the group, 
masses of both fungal and algal 
cells become isolated for reproduc- 
tion, and when detached from the 
parent thallus serve at once to 
reproduce the necessary constitu- 
ents of alga and fungus. 

The characteristic colours of 
many lichen — yellow, orange, or 
red — are due to acids formed in 
the thallus as a result of activities 
of the constituent partners. Over 
140 different acids are known to 
occur in these plants, and from them are ob- changes in the organic substances on which 

tained litmus and some other pigments used in they live. For example, when meat becomes 

dyeing. Two lichens especially are of value as putrefied or milk turns sour or wine is con- 

food substances : the so-called Iceland “moss” verted into vinegar, the change in each case is 

{Cetraria islandica), which is eaten in that due to the action of a definite species of bac- 

country ; and the reindeer “moss” (Cladonia terium bringing about chemical alterations. 

ranfriferinn) of high latitudes, which during the The fermentations set up by these organisms are 

winter, when other vegetation is scarce, forms a of great practical importance both to medicine 

substantial part of the food of reindeer. (regarding the parasitic forms) and to those 

branches of industry in which the saprophytic 
Bacteria forms are involved. 

Bacteria form an extensive group of minute The bacterial cell is only about one-thousandth 
and structurally simple organisms, most of mm. in diameter, and a convenient classification 

which are unicellular and have no well-defined is based on the shape of the individuals. Some 

nucleus. They are destitute of chlprophyll, are rod-shaped, and arc called bacilli ; others 
as are the fungi, and arc, as a rule, adapted to spherical, the cocci ; others comma-shaped, the 
a parasitic or saprophytic life. Certain para- vibrios ; and others appear as a spiral, the 
sitic bacteria are the cause of some of the in- spirilU. By means of prefixes the arrangement 
fectioLis diseases of men, animals, and plants, of the cells can be indicated ; thus a coccus 
As saprophytes, they are the great agents of type in which the cells are attached together in 
decay of all kinds, setting up rapid chemical a chain is a streptococcus ; if the coccus cells 

are grouped together in a bunch, they 
are referred to as staphylococcus. 

How Bacterial Cells Multiply 

Each bacterial cell is surrounded by a 
cell wall of a substance resembling pro- 
tein. There is no definite nucleus, but the 
application of suitable stains reveals the 
presence of granules of nuclear material 
scattered throughout the protoplasm. 
Some species of bacteria have cilia (pro- 
toplasmic threads protruding through the 
cell wall) which enable them to swim 
about in a liquid medium. Others (with- 
out cilia) arc non-motile. 

In suitable conditions bacterial cells 
multiply by dividing into two parts, i.e. 
by simple fission. In some species the 
daughter cells do not readily separate, so 
that dense masses of dividing cells be- 
come aggregated together in colonies 
called zoogloea^ or masses. Fission can 
go on with great rapidity, and many 
kinds of bacteria are known to divide every 



bacteria. Above, 

baclUuti of anthrax, a 
rod-shaped organism. 
The transparent points 
are spores. Magnifica- 
tion 1,000. Top right, 
streptococci, rounded 
bacteria occurring in 
chains." Magnifica- 
tion 1,500. Lower right, 
splrochaete, a spiral 
shaped organism. Ihe 
round objects are blood 
cells. Magnification 
approximately 1,500. 






LICHENS. A lichen is a compound plant consisting of an alga 
associated with a fungus. Left, dog lichen, Pcltigcra canina. 
Right, reindeer " moss," Cladonia rangiferina. 
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20 minutes or half-hour. It is possible for some Others grow only in the absence of free oxygen 
17»000,000 individuals to be produced from a {obligatory anaerobes), such as the denitrifying 
single organism in 24 hours by fission occurring bac-cna (see Lesson 14). Direct sunlight is very 
once an hour. In other conditions bacteria harmful to the growth of bacteria, and if 

produce spores. A single thick-walled spore is sufficiently intense it will kill the cells outright, 

formed from the protoplasm within the cell, The rays in the violet end of the spectrum and the 
and it has extraordinary powers of resistance, ultra-violet rays are most effective in checking 
Some will resist a dry heat of 100 ' C. for a long the growth of these organisms, 
time, and may even withstand boiling. 

Viruses 

Food of Bacteria Some diseases, e.g. influenza, yellow fever, 

The principal food of bacteria is in the sub- and foot-and-mouth disease, are caused by 

stances excreted by living animals, or in the “agents” called viruses. These are so small 

complex organic matter resulting from the that they can pass through porcelain filters (the 

decomposition of the dead bodies of animals and normal way of “ catching ” bacteria). Little 

plants. Nutrition of plants and animals has a is known about them. They look like crystals 

twofold aspect : the material taken in must of a chemical substance, and they are capable of 

supply (1) substances for growth of the reproducing themselves very rapidly once they 

organism, and (2) a source of energy for vital get into living tissues. 

processes In animals org'tnic food supplies j 

both these needs, and in green plants the process Slime Fungi i 

of photosynthesis yields carbohydrates which The group of organisms called slime fun^ 
are used for both purposes. In some classes of lies on the borderland of the animal and 

bacteria the case is quite different, and two vegetable kingdoms, and their place in botany 

entirely distinct classes of material are necessary, may be questioned. They arc certainly of great 

one type for body-building, the other for scientific interest, for in them the behaviour of 

respiration and release of energy. living protoplasm can be studied more con- 

veniently than in any other creatures. Unlike 
Synthetic Processes the fungi and bacteria, the majority are of no 

Examples of these classes arc the nitrifying practical impoitance. A few are parasitic on 
bacteria, one of which, Nitrosonwnas, oxidises plants. Plasmodiophora brassicuc causes the 
ammonia to nitrites, while another, Nitrohacter, club-ioot (fingcr-and-toc) disease which affects 
oxidises the nitrites to nitrates. The sulphur the roots of cabbages, turnips, eic. 
bacteria use sulphurelled hydrogen lor the the vegetative slate a typical slime fungus 

purpose of obtaining energy, and oxidise the (Myxomyccie) is a naked mass of protoplasm, 
substance to water and sulphur ; this reaction sometimes several inches in extent, which creeps 
takes place within the cells wherein granules of slowly about on moist dead leaves, bark, orwood, 
sulphur are deposited. The iron bacteria oxidise jn jpy conditions the p otoplasm passes into 
ferrous salts to ferric .salts, and /lyt/roA'i'/i bacteria a resting stage by being partitioned up into 
oxidise marsh gas or even free hydrogen for the numerous hard-walled cvsix. When moistened, 
same purpose. In all these reactions suHicient ,he walls of the cysts are absorbed and active 
energy is set free for synthetic processes to take movement recommences. When reproduction 
place without dependence ol the organism on the is about to take place, the character of the 
radiant energy of sunlight. Such synthesis organism is completely changed Activity 
is called chemosynthesis, as opposed to the ceases, and the protoplasm is converted into a 
process called photosynthesis. mass of rather complex sporangia, in which the 

Some bacteria will thrive on y in the presence spores are produced. From these spores new 
of oxygen ; these are called obligatoiy aerobes, active protoplasmic masses originate. 

LESSON 29 

Liverworts and Mosses 

T he next subdivision of the vegetable king- with those of flowering plants. The liver- 
dom to be considered is that of the worts sometimes have a habit not unlike 
Bryophyta, the moss-like plants. It that of the true mosses ; but many have a much 
includes »wo classes, the true mosses and the simpler organization, consisting merely of an 
liverworts. The mosses have a vegetative undifferentiated green thallus. They commonly 
growth much like chat of smad plants, higher in occur on wet banks and walls, sometimes under 
the evolutionary scale, with well-formed stems water. One of the commonest is Pellia epiphylla. 
and leaves but not directly comparable The plant of Pellia epiphvlla in its vegetative 
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condition is a green, i!at, lobed lhallus, re- 
peatedly branched, the lobes often overlapping 
one another. The plants grow together in 
masses and may cover a considerable patch of 
ground. The thallus has an upper and an 
under surface, the former being dark green : 
from the under surface emerge numerous brown 
hairlike rhizoids, which fix the plant to the 
ground. The cells of the thallus show scarcely 
any differentiation ; all are thin- walled, except 
possibly a few central ones, and there arc 
chloroplasts in the superficial cells. 


with a round, almost black, head. In this head, 
or capsule, numerous spores are developed, 
and with them elatcrs\ which are long narrow 
cells with spiral thickening. The wall of the 
capsule splits open to release the spores, and 
the elaters are of use in loosening the mass of 
spores so that they are more easily dispersed 
by the wind. On germination, a spore develops 
into a new thallus. 

In some liverworts there are special organs 
for vegetative reproduction. Small green cups 
appear on the lhallus, and in these are born 


Fertilization of Liverworts 

The thallus produces both male and female 
sex organs on its upper surface. The male 
organs arc called aniheridia ; when mature, 
they are globular bodies attached to the lhallus 
by a very short stalk. They can be seen with the 
naked eye as little dots on the thallus near its 
centre. Fach anthcridium is enclosed in a 
sheath of thallus tissue, which leaves only a 
small opening at the top. 

The female organs, or anhej^onia, are in a 
group just behind the tip of the thallus, and are 
almost covered by an overlapping sheath of 
thallus tissue. The archegonia arc fiask-shaped 
organs. When mature, there is a long neck con- 
sisting of many cells, dow n the centre of which a 
canal passes to the swollen basal portion. In 
this basal part is the egg cell awaiting 
fertilization. 

As in the lower plants generally, water is 
necessary for fertili/ation to take place. After 
rain or dew the surface of the thallus is vvet 
enough for this to be accomplished. W'hen 
moist, the anthcridium bursts, and its contents, 
a mass of male cells, arc set free. 


minute f^emmae, or buds, which grow into 
distinct plants. 

Structure of Mosses 

The true mosses arc more highly organized 
than the liverworts, possessing a distinct stem, 
bearing spirally arranged leiives. Funaria is a 
common moss which usually grows on the 
ground and is especially abundant in places 
where there has been a tire. Tt grows in close, 
bright green tufts, each single plant consisting 
of a slender, erect stem densely clothed with 
small, simple leaves. At the base of the plant 
are a number of brown rhizoids, which fix the 
plant in the soil and absorb water. True 
Bryophyta have no roots. 

The tissues of the stem show a simple but 
well-marked differentiation into three regions : 
the epidermis, the cortex, and a central cylinder 
of long, thin-wallcd cells for water conduction. 
In some of the larger mosses the tissues are 
more complex and are possibly analogous to the 
xylem and phloem of the higher plants. The 
leaves of Funuria arc very thin, being only one 
cell thick, except in the position of the con- 


Kach male cell {spcrniatozoid) is 
provided with two cilia and can 
swim through the liquid towards 
the archegonia. The neck cells of 
the archegonium secrete substances 
which attract the spcrmatozoids. 
These swim down the canal between 
the neck cells, and one of them 
effects fertilization by uniting with 
the egg cell. The result of this union 
is the development of a spore-pro- 
ducing fruit called a sporogonium. 

Spores of Liverworts 
This structure is a dark green 
ball, about one-sixteenth of an 
inch in diameter, attached to the 
thallus by a light green stalk which 
is fixed tightly in the thallus tissue. 
The length of the stalk varies 



greatly according to the habitat 
of the plant. It may be several 
inches long. The mature fruit 
bodv resembles a long, thin pin 


DETAILS OF MOSS-LIKE PLANTS. 1. Plant of Pellla 
(liverwort) bearing sporogonia. Z. Cross-section of Pellla 
lhallus showing male organs. 3. Spiral-shaped spermalozoid 
with two cilia. 4. Archegonium (female organ). 5. Fruiting 
plant of Funaria. 
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spicuous mid-nb. The cells are densely packed 
with chloroplasts. The conducting tissue in 
the stem is not continuous into the leaves, and 
this is compensated for by the fact that the 
leaves themselves can absorb water. On this 
account, mosses which may be completely dried 
up in hot weather revive rapidly when rain falls. 

Male and female organs are borne on the 
same plant in Funaria, but this is not so with all 
mosses. The antheridia are borne terminally 
on a shoot in a dense cluster surrounded by a 
tight rosette of reddish or orange leaves. The 
rosette strikingly resembles a flower, especially 
in the larger mosses, such as Polytrichum com- 
mon on heaths. The antheridia are club' 
shaped, and produce a large number of motile 
spermatozoids. 

Fertilization of Mosses i 

The archegonia are formed terminally on 
branches below the male rosette. When 
mature they have the same form as the arche- 
gonia of the liverworts. Here again, fertiliza- 
tion depends on the presence of water, and it is 
elfectcd by the swimming of the mobile sperma- 
tozoids down the neck canal, one of them 
uniting with the egg cell. In the mosses (as 
in liverworts) a substance is extruded from 
the neck which attracts the spermatozoids. 
The immediate result of fertilization is the 
development of the sporogonium. 

This consists of a long, thin, red-brown 
stalk attached to the plant and bearing at its 
top a nodding pear-shaped capsule, green at 
first, later becoming brown. On the top of the 
capsule is a conical membraneous hood, the 
calyptra. This hood is really the upper part 
of the archegonium which has ruptured and had 
its tipcarried up by the developing sporogonium. 
When the calyptra is removed, the lop of the 
capsule can be seen as a neat conical lid. The 
internal structure of the capsule is complicated. 
The upper part is fertile and produces the 
spores, while the more solid basal portion per- 
forms the nutritive function of carbon assimila- 
tion. This IS rendered possible by the presence 
of stomata in the epidermis and the layers of 
cells containing chloroplasts which are just 
within the epidermis. 

How the Spores Escape 

As the spores ripen, the capsule begins to dry 
up, and the lid at its apex becomes detached. 
But the spores are not all set ^ree at once. 
Beneath the lid is a double row of “ teeth ” 
(formed from thickened pieces of cell wail), 
which partly close the mouth of the capsule. 
These “teeth’’ are sensitive to moisture, and 
they open only to allow escape of the spores 
m dry weather. 


A spore does not germinate at once into a 
new mo.ss plant, but forms a very simple 
branched filamentous growth rather like a green 
alga ; this is called protonema. It is attached 
to the ground by colourless rhizoids, and the 
young moss plants arise from it as lateral 
buds. In this way several new moss plants are 
eventually produced from the germination of 
a single spore. 

Sphagnum 

The leaves of the bog moss or peat moss, 
Sphagnum, contain large empty cells as well as 
the green assimilating ones. The empty cells 
have small holes communicating with the 
exterior, and can readily fill with water. Dry 
Sphagnum can suck up a great deal of moisture, 
and because of th's and of its acid nature, 
which makes it almost completely aseptic, /it 
is used as an absorbent in surgery. It is al^o 
used in horticulture. \ 

Sphagnum is upright in growth, ranging in 
length from a few inches to several feet. Wher^ 
conditions are permanently moist it form^ 
dense, wide-spreading masses. It is common 
throughout the temperate zones (including the 
British Isles) and in wet regions of the tropics. 
It abounds in swampy woodlands, and some- 
times forms the chief feature of moors and 
bogs. Accumulation of the dead growths over 
the centuries forms peat, and very extensive 
peat-beds consisting solely of Sphagnum are 
often several feet thick. 

Alternating Phases 

From the foregoing description of the life 
cycles of PeHia and Funaria it will be seen that 
the life story of the Bryophyta includes two 
distinct phases : the one concerned with the 
production of the sexual organs (the moss or 
liverwort plant), the oiher concerned with the 
production of asexual spores (the sporogonium). 
The plant which produces the sexual organs is 
relatively highly specialised compared with the 
Thallophyta. It is also self-supporting, absorb- 
ing its own water and mineral salts and perform- 
ing carbon assimilation. 

The sporogonium is always in some way 
dependent for nourishment on the plant to 
which it remains attached. In most liverworts 
it is entirely parasitic, and in mosses partly 
parasitic obtaining water and dissolved salts 
from the sexual plant while the capsules form 
their own carbon foods. The sexual phase is 
called the gametophyte, the spore-producing 
phase the sporophyte. These two phases 
normally alternate with one another and arise 
from one another, and a simnar alternation is 
encountered m all the higher groups of plants, 
with the sporophyte ultimately becoming the 
dominant phase. 
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Ferns 


A GROUP of plants far more highly organized 
than any of the Bryophyta as regards 
their vegetative structure is called the 
Pteridophyta. It includes the ferns, the horse- 
tails, and the club mosses, The ferns are a vast 
group, comprising about 150 genera and over 
6,000 species. In the British flora 1 7 genera and 
about 40 species are represented. Ferns abound 
in hot, damp forests of tropical and sub-tropical 
regions. In parts of the southern hemisphere, 
notably Australia, New Zealand, and Ceylon, 
some species grow to the size of trees, and may 
even make up forests ; they resemble palms in 
appearance, with long, bare trunks, and crowns 
of feathery fronds. 

Rhizome and Frond 

A fern plant of the kind familiar in Britain 
generally consists of an underground stem 
(rhizome), which may creep horizontally at some 
distance below the surface, as in bracken 
(Ptendiuni aquihnum), or may be obliquely 
embedded, as in the male fern {Drvopferis filix- 
mas). Other species arc attached to the bark of 
trees, or occur in crevices of walls or rocks. 
Drown, branching roots grow out from the stem 
and serve the double purpose of fixation and 
absorption of water and mineral salts. The 
fronds do the same work as the leaves in seed 
plants. They are sometimes broad and un- 
branched, as in the hart's-tongue {Phyllitis 
scolopemlnum), but generally they are more or 
less fealher-like. Young fern fronds are coiled 


in such a manner as to be able to force their way 
up through the soil (in whatever condition it 
may be) without damage to themselves. 

Internal Structure 

A transverse section of a fern rhizome 
examined under a microscope is seen to consist 
of a large number of vascular strands or steles 
embedded in thin-walled tissue whose cells are 
filled with starch grains. The steles consist 
chiefly of the xylem cells almost surrounded by 
a ring of phloem. Among the steles are seen 
bands or groups of thick-walled fibres, which are 
additional strengthening tissue. Other strength- 
ening cells appear near the epidermis, which is 
thick-walled and bears characteristic brown 
membranous scales. Such a stem is described 
as polystclic, and it is common to most (not all) 
ferns. Some species, regarded as the most 
primitive members, have a single stele in the 
mature stem, and this ancestral character is 
usually found in the very young stems of the 
polystelic forms. 

The frond stalks show very much the same 
structure as do the underground stems, though 
usually there is less development of extra 
strengthening fibres. Here again there is varia- 
tion in the internal structure, and some members 
of the group have only a single (often horseshoe- 
shaped) stele in the petiole. 

The roots and fronds show the same general 
structure as the analogous organs of the flower- 
ing plants. The roots of most ferns have only 
two xylem groups, and they owe their wiry 
character to an extremely thick-wallcd 
fibrous cortex. The “crowns” of some 
species are very thick and hard, as in 
bracken. The Xylem itself is not so 
highly differentiated as in flowering plants. 

Life Cycle of a Fern 

The life cycle of a fern, like that of the 
Bryophyta, consists of two distinct alter- 
nating phases, sporophyte and game- 
tophyte. But in the fern each phase is a 
separate self-supporting plant. The sporo- 
phyte is the familiar fern plant, often of 
large size, with highly organized internal 
structure ; this produces the asexual 
spores which, on germination, give rise to 
the very small, inconspicuous game- 
tophyte phase. 

The regularly arranged brown patches 
on the backs of fern fronds are called sori, 
and their shape and distribution vary con- 
siderably in different species. In bracken 
they are close to the edges of the 
frond, and follow its outline ; in the 



FERN STRUCTURE. 
Above, transverse sec- 
tion of a rhizome of 
bracken, Ptertdium aqui- 
Ibium, a polystelic stem 
(X about 3). Lower 
right, transverse section 
or petiole of bracken, 
showing steles in ground 
tissue (X 5). Top right, 
transverse section of a 
petiole of a royal fern, 
Osmunda regalis, show- 
ing large stele < x 4). 

H. S. Cheavin 
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hart's-tongue (Phy/litis scolopcndrium) 
they arc long streaks diverging from the 
middle of the leaf ; in the polypody 
(Polypodium), common on tree-trunks, 
and the male fern (Dryopteiis fHix-nias), 
they are round patches. A sorus may 
have no special investment, as in the 
polypody, or it may be covered by a 
membrane (indusium), as in the male 
fern. In some ferns there are special 
fertile fronds of different shape from 
the others, upon which the sori arc 
borne, e.g. the hard fern (Plechmtm 
spicant) and the royal fern (Osmunda 
regalis), the latter being the largest 
British species. 

hxamination of a sorus under the 
microscope shows that it is made up of 
a number of stalked sporangia, in which 
are contained a quantity of brown spores, 
sporangium is of biconvex shape, witha thickened 
ring of cells (annulus) around the greater part 
of its margin. Decrease in the water content 
of these cells causes them to contract, and a 
split occurs amid the unthickened cells. At 
a certain tension they suddenly revert back 
to their normal size, ejecting the majority of 
the spores from the sporangium in the 
process. 

The spores are cells of simple structure and 
are not (like a seed) the result of a process of 



PROTHALLUS (left) produced from a fern spore : a, 
archegonia ; b, anlhcridia ; c, rhizoids. Right, an arche- 
gonium. It consists of a basal part embedded in the under 
side of a prothallus and containing an egg cell, and a 
projecling neck. Greatly magnified. 

I 

fertilization, but are asexually produced. Whtn 
one reaches a damp spot, it at once germinatds. 
Its firm coat splits, and a green filament is ^t 
first formed. The terminal cell then divides, 
forming a plate of tissue ; colourless rhizoidfe 
grow out, down into the soil ; and eventually a 
heart-shaped prothallus is formed in which the 
meristematic region, or area of actively dividing 
cells, is situated in the notch. Comparatively 
few prothalli survive to maturity, and under- 
ground perennating organs (rhizomes) and 
methods of vegetative reproduction are prevalent. 


A 



FERNS OF THE BRITISH COUNTRYSIDE. 1. Royal fern, Osmunda 
regalls, the largest British species. 2, Hart’s tongue, Phyllltis scolopendrium. 
3. Male fern, Dryoptcris felix-mas. 4. Hard fern, Blechoum spicant. 
5. Spleen wort, Aspleniuro trichomanes. 


Birth of a Fcm 

The prothallus is the 
gametophyle plant, 
undergoing a sexual 
phase. Upon the under 
side of the prothallus, in 
its central region (the 
cushion), which is thicker 
than its edges, are a group 
of archegonia, each of 
which consists of a basal 
part embedded in the 
prothallus and containing 
an egg cell, and a pro- 
jecting neck. 

Scattered about on the 
same side of the pro- 
thallus, but restricted to 
the thinner part and 
posjerior to the arche- 
gonia, are a number of 
very minute hemispherical 
projections, the antheri- 
dia, in each of which are 
produced many very small 
spermatozoids. 

Within the mature egg 
organ certain cells de- 
generate and produce a 
slimy mucous substance 
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which is extended through the cap of the neck, 
leaving a clear passage to the egg cell. Mean- 
while the ripe antheridia have burst open and 
the liberated spermaiozoids swim actively about 
by means of their numerous cilia. The slime 
which oozes from the archegonia has a chemical 
attraction, and usually several sperms 
reach the egg cell but only one fuses 
with it. As soon as this happens, the 
fertilized egg cell begins to divide, and 
then gives rise to a young fern plant 
(sporophyte), which for a time remains 
attached to the prothallus, but ultim- 
ately takes root in the ground. The 
prothallus then dies away. 

Two Alternating Stages 

To sum up, the life history of the 
fern includes two alternating stages : 

(1) the ordinary fern plant, which 
produces spores asexually, and (2) the prothallus, 
with archegonia and antheridia. These two 
stages arc the sporophyte f^enetation and the 
^amctophyie generation. This is called “alterna- 
tion of generations,” and it occurs to some 
extent in all plants. It is most obvious in ferns, 
and certain algae, mosses, and liverworts, and it 
is modified in llowcnng plants (.siv Lesson 32). 

Unfernlike Ferns 

Two small British ferns, the adder’s-tongue 
and the moonwort, have each only a single 
frond, which divides into a sterile and a fertile 
part, while each sporangium develops from a 
group of cells, not from a single one as in an 
ordinary fern. In the adder's-tongue iOphio- 
glossum) the sterile part of the frond has a 
simple outline, while the elongated fertile 
portion is virtually a mass of crowded sporangia. 
In the moonwort (Botryehiuni) both parts of the 
frond are branched in a feat he i -like manner. 
These are generally considcied to be more 
primitive ferns. 

The water ferns com- 
prise a small group 
which are either purely 
aquatic or grow, with 
some exceptions, in 
ground of a swampy 
nature. All have spor- 
angia of two kinds, one 
containing small spores 
and the other large 
spores ; considering the 
functions of these, the 
fronds which produce 
them may be called 
male-spore and female- 
spore fronds. A small 
spore germinates to 
produce a minute 
male prothallus with a 


single anthsridium, while a female spore gives 
rise to a rather larger female prothallus, which 
bears a few archegonia. The prothalli arc 
reduced to a few cells, very much smaller than 
those of land ferns. 

One member of this group is Sahinia, a small 
aquatic plant, native to 
south Lurope. It is entirely 
devoid of roots, and consists 
of a stem bearing two kinds 
of frond, some oval and 
Boating on the surface, 
others finely divided and 
submerged. The latter play 
the part of roots, and they 
are also fertile, the rounded 
sori at their bases contain- 
ing large and small 
sporangia. But Sa/vinia 
spreads also, and to a great 
extent, by pieces which become detached from 
the parent plant and float aw^ay and forthwith 
embark on an independent existence. 

Glowing in marshy ground, Marsilea is repre- 
sented by European and Australian species. 
There is a creeping stem, from the under side ol 
which roots arc given off. The long-stalked 
fronds fork into a sterile and a fertile portion, 
the former terminating in a blade which is 
divided into four parts. The fertile section 
ends in a hard bean-shaped structure, called the 
sporocarp, and this contains a number of spor- 
angia, of which some enclose large and others 
small (female and male) spores. When these 
are ripe, part of the internal tissue of the sporo- 
carp IS converted into mucilage, which swells 
up and splits open the lirm investments along 
one side, 'rhe spores then germinate, giving rise 
to the two kinds of prothallus, and the fertilized 
egg cells grow into new plants. 

The pill wort, Pilularia glohiilifcra, a European 
species occurring in Britain, grows m the same 
kind of places as Marsilea. 
Superlicially it resembles a 
delicate grass. It has a 
creeping stem with roots, and 
narrow fronds. Parts of 
their bases arc modiJied into 
rounded, brown sporocarps, 
the shape of which has 
suggested the popular and 
scicnlilic names. These 
sporocaips contain a number 
of sporangia of bplh kinds ; 
and these sporangia are liber- 
ated by the swelling up of 
mucilage, which bursts open 
the fruit in a valvular 
fashion. The rest of the life 
history of Pilularia glohuli- 
fera is similar to that of 
Marsilea. 



WATKR FEKNS. Sulvinia 
is entirely devoid of roots. 
Finely divided fronds are 
submerged and tbrse play 
the part of roots. Oval 
fronds Hoal on the surface. 



ADDER^S-TONGUE fern (Ophioglos- 
sum), left. The sterile part of the frond 
has a simple outline. The elongated 
fertile portion is a mass of sporangia. 

Moonwort tBotrvehium). rieht^ 
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LESSON 31 

Horsetails and Club Mosses 


T he horsetails are not now 
a very important group, 
for there is only one 
living genus, Equisetum, com- 
prising about 25 species. But 
the family is a very ancient 
one, and it played an impor- 
tant part in the formation of 
coal. In those early geolo- 
gical times when the coal- 
beds were being formed, 
the horsetail family was 
represented by a number of 
very diverse forms, some of 
which were as tall as present- 
day trees. Most existing 
species are small, though E, 
giganteurn, native to America, 
reaches a height of some 30 
feet. One of the British horsetails (E. maximum) 
is sometimes six feet high. 

Structure of Horsetails 

Horsetails in general have stiff, upright, 
jointed green stems, with whorls of small tooth- 
like leaves, those of each whorl being united to 
form a sheath round the stem. If the stem is 
branched, the branches are also in whorls, and 
the whole plant has a very formal and regular 
appearance. The spores arc borne in cone- 
shaped fructifications, each cone being at the 
end of an upright stem or of a branch. In some 
species, c.g. E. arvense, there are stems which 
bear only cones ; these fertile stems do not 
branch, and they are not green. In others the 
cones'^ are borne on the 
ordinary green vegetative 
stems. 

Underground the plants 
have much-branched rhi- 
zomes which penetrate to 
a great depth, constantly 
giving rise to new aerial 
shoots and having numer- 
ous slender adventitious 
roots. 

A cross .section of an 
aerial stem of a horsetail 
examined under the micro- 
scope IS seen to contain a 
number of vascular bun- 
dles arranged m a ring— an 
arrangement typical of the 
bundle system in the stem 
of a dicotyledonous flower- 
ing plant. Larger intercel- 
lular spaces are present both 
in thecortex and on the inner 


side of the vascular bundles. 
The stems are ridged, and each 
ridge is occupied by a strand 
of fibres giving mechanical 
support to the aerial shoot, 
on the principle of girder con- 
struction. Additional bands 
of fibres also occupy the outer 
part of the cortex between the 
projecting ridges. In plants 
whose leaf system is little 
developed the function of 
carbon assimilation must be 
undertaken by the stems. 
This is rendered possible by 
the presence of stomata in 
the epidermis, which conneci 
through to bands of chloro-l[ 
phyll-containing cells in then 
cortex. Both the underground rhizomes and 
the fertile shoots are somewhat modified in 
structure, though the arrangement of the 
vascular bundles remains constant and ap- 
proaches nearer to the simple gymnosperms 
and dicotyledons than does the anatomy of 
any other living cryptogam. 

Fertilization and Germination 

The horsetails resemble the ferns in having a 
sharply marked alternation of generations in 
their life cycle. The normal visible plant is the 
asexual sporophyle, producing asexual spores 
in the terminal cones. Each cone consists of a 
central axis round which are borne densely 
packed scales, each of which bears from five to 
ten sporangia. Each scale 
{sporangiophore) has its end 
expanded into a fiat disc, 
and these are in such close 
contact that they appear 
as hexagonal areas on the 
surface of the cone. The 
sporangia are borne on 
these expanded discs. 

The spores, all alike, are 
of complex structure. When 
ripe, the outer spore coat 
splits Jnto four spirally 
coiled strips, which are 
extremely sensitive to mois- 
ture, coiling up when damp 
and straightening out when 
dry. There is doubt as 
to the precise function of 
these strips (elaters) ; by 
their movements they may 
cause the rupture of 
the sporangium wall, or 



HORSETAILS. Equisrtum 
arvense. The chief features of these 
odd-Uioking plants arc the stiff, 
upriRht stems, these bcins sur- 
mminted by cone-shaped frucllhca- 
tions containing spores. 



HORSETAIL STEM. Photomicro- 
graph of a transverse section showing 
the vascular bundles arranged in n 
circle ( X 16 approximately). 

H, S. Cheavin 
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Horsetails and Club Masses 



HORSETAIL (Equisetum). Organs of repro- 
duction. I. Part of fertile branch bearing un- 
ripe cone ; slightly reduced. 2. Single sporan- 
giophorc (X 5). 3. Mature spore In dry con- 

dition, highly magnifled. 

they may keep the liberated spores entangled 
and thus ensure that they germinate in groups. 
This is important in the horsetails, as the male 
and female organs may be produced on distinct 
gametophyte plants. 

The product of germination of the asexual 
spore is, as in the ferns, a minute green pro- 
thallus attached to the ground by rhizoids. The 
prothalli are the gametophyte generation and, 
in several species, they produce anthendia (male 
organs) and archegonia (female organs). In 
son^ other species the prothallus produces 
either antheridia or archegonia but not both. 
It is believed that environment sometimes deter- 
mines which shall produce antheridia and which 
archegonia ; the poorly nourished prothalli be- 
come males, i.e. produce antheridia and remain 
much smaller than the well-nourished ones which 
produce archegonia (females). A similar state 
of affairs occurs in ferns ; when the prothalli 
grow densely crowded they often bear only 
antheridia, although unisexuality with the ferns 
is the exception rather than the rule. It is also 
thought that unisexuality 
is more often an inherited 
character and less often 
caused by environment. 

It is a remarkable fact 
that while a horsetail 
plant bears no resem- 
blance whatever to a fern 
plant, in both the pro- 
thallus and sexual organs 
are very much alike. Fer- 
tilization occurs by the 
union of a motile sper- 
matozoid with the egg 
cell in the archegonium, 
and the development of 
the sporophyte is again 
initiated- 


Club mosses are to-day represented mainly by 
two genera, Lycopodium and Selaginella, most 
species of which inhabit the damp forests of 
^opical countries. A few may be found grow- 
ing in Britain on boggy moors or in mountainous 
districts. They are all that is left of a group 
which was dominant in the days when the coal 
measures were being formed, and when club 
mosses were large forest trees. The quillwort 
(Isoetes lacusiris), which grows submerged in 
mountain tarns, is a peculiar member of this 
group, differing markedly from the two other 
genera in habit, yet revealing features in common 
with the fossil club mosses of the coal measures. 

Reproductive Processes in Club Mosses 

The small, spirally arranged leaves of Lycopo- 
dium densely clothe the stems, which may be 
erect, as in the fir club moss (L. selago), or 
creeping, except for the fertile shoots, as in the 
staghorn club moss (L. clavatum). Adventitious 
roots are produced from the stems, both stems 
and roots displaying forked branching. Some 
of the stem branches end in elongated cones 
comparable to those of the horsetails. The cone 
axis bears closely-paCked leaves similar to the 
ordinary foliage leaves, except that each has a 
single large sporangium on its upper surface, 
near the base. 

Each sporangium contains numerous yellow 
dusl-like spores. These spores constitute the 
inflammable yellow lycopodium powder. On 
being shed, the spores germinate to give rise to 
peculiar fleshy prothalli, which in most species 
grow underground as saprophytes, obtaining 
their food with the help of a symbiotic fungus 
(mycorrhiza) from the humus. Both male and 
female sexual organs are borne on the same pro- 
thallus, and the life cycle resembles that of an 
ordinary fern or horsetail, showing a well- 
marked alternation of generations. 

Sclagimdla and Isoetcs produce two different 
kinds of sporangia, large and small, and two 
different kinds of spore. Plants which produce 
spores of two different 
kinds are said to be he- 
terosporous : those whose 
spores are all alike are 
honuysporous. The large 
spores, called megaspores^ 
produce the female pro- 
thalli ; the small spores, 
called micfospores, pro- 
duce the male gameto- 
phyte. The horsetails and 
most ordinary ferns are 
homosporous, though 
conditions of nutrition 
may on occasion affect 
the occurrence of sexual 
organs on the resulting 
prothalli. 



HORSETAIL AND CLUB MOSS. Left, 
fertile and barren stents of horsetail. Right, 
quillwort, Isoetes lacustrls, which grows 
submerged in mountain tarns. 
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Quillwort (previously 
referred to) has the appear- 
ance at first sight of a 
stoutly huilt grass, but in 
summer it has large and 
small sporangia on the 
inner sides of the bases of 
its leaves. The spores pro- 
duce minute female and 
male prothalli, and the 
usual type of life cycle is 
shown. 

Selaginella Species 

Sclaffhwlla, in its general 
course of development and 
reproduction, comes as 
near to the flowering plants 
as any other cryptogam now 
living. This makes it of 
special interest, as its re- 
productive processes 
illustrate the relation 
between these two main 
subdivisions, of the vege- 
table kingdom, fhe genus is 
a large one, containing 
aboul 500 species, most of 
which occur in damp forests s t ACHORN Cl 
of tropical countries. Only smull spirally a 

one species (S. .sc/af^ifiotJcs) Lycopodium clav 

occurs in Britain, but several S. 

members of the genus are fertile shoots, ^ 

cultivated in greenhouses. 

The general habit resembles that of Lycopodium, 
the long, usually creeping stems being thickly 
clothed with small leaves. These are arranged 
in four rows : two rows of small leaves on the 
upper side of the stem, two rows of larger ones 
on the lower side. 7'hc British S. scla^inoidcs 
has erect stems and, like other species with the 
erect habit, has leaves that are all 
alike. Each leaf bears on its upper 
surface, close to the base, a small ^ 

membranous outgrowth, the li^idc, | 

which is characteristic of the whole 
genus Sela^^incdla, and also of the 
related Isoctes. 1 he function of the 
ligule has not yet been determined, 
but it is a very ancient character and \ | 

is found in a large family of fossil 
plants of the coal period. F'rom the 
stems slender leafless brandies are / 

given oif, from whose tips true roots ( 

arise and penetrate the soil. | 

Sporangia of Two Kinds \ 

The reproductive organs are * 

borne in upright cones as in SELAC 

Lycopodium. Each sporangium is a, riii/« 
borne on the upper side at the ginojdci 

base of a cone leaf. Selaginella c”"^raci 
is a heterosporous plant bearing 



STAGHORN CLUB MOSS. Hie 
smull spirally arranged leaves of 
l.ycopodium clavatuni (shown here 
enlarged) densely clothe the stems, 
which are creeping, except for the 
fertile shoots, which stand erect. 


sporangia of two kinds in its 
cones. The microsporangia 
usually occupy the upper 
part of the cone, the mega- 
sporangia the lower part. 
For a time the development 
of the two kinds of sporangia 
is identical, but at maturity 
the microsporangia contain 
numerous small spores, 
while the megasporangia 
have only four large spores 
each. The microspores aic 
liberated from the ripe spor- 
angium by its dehiscence, 
and if they fall on damp 
ground they germinate and 
give rise to minute colourless 
male prothalli. These con- 
sist almost entirely of a small 
group of antheridia from 
which the motile spermal 
tozoids arc liberated in well, 
weather. 

The mcgasporcs of Scla- 
ginella begin to germinate 
before they are shed from 
the sporangium, but do not 
B MOSS, riie usually mature till they arc 
inged leaves of liberated and lying on the 

ini (shown here ground. When ready for 

"Jxfcp!"' for'* tile fertilization, the female 

ch stand erect. prolhallus consists of# cel- 

lular tissue within the spore 
wall, which is ruptured at one end where the pro- 
lhallus tissue is consequently exposed. On this 
exposed part the archegonia arc situated ; the 
rest of the prothallus is stored with food material 
for the nourishment of the young embryo when 
fertilization is accomplished. The exposed part 
of the prothallus turns green and may produce a 


I. 



SELAGINELLA. 1 . General view (reduced) of S. krausslana: 
a, rlii/opiiorc ; b, spike or cone. 2. Fertile cone of S. bcIb- 
ginoidcs, natural size approx. 3. S. hcivctica : part of 
longitudinal section through cone showing two sporangia ; 
c, raegasporangjum dehiscing ; d, microsporangium with 
numernuN microspores 11 approx.), 
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Horsetails and 

few rhizoids ; but in Selaginella both male and 
female prothalli are much reduced structures 
compared with the gameiophyte generations of 
the horsetails and ferns. 

Following successful fertilization of an egg 
cell by a swimming spermatozoid, the embryo 


Club Mosses 

soon becomes an indepondent sporophyte plant, 
ready to repeat the cycle. In a few species of 
ScUiginella the megaspores are not liberated 
from the parent plant until after fertilization, 
in this respect closely resembling the flowering 
plants and the gymno perms. 


LESSON 32 

Alternation of Generations in Flowering 

Plants 


I N order to appreciate the modified status 
of alternation of generations in the flower- 
ing plants it will be necessary to consider 
the evolutionary changes which have brought 
this about. 

It is generally considered that water is the 
original habitat of lile. Over millions of years 
plants have migrated, by way of marshes and 
swamps, to dry land, and at the same time have 
had to adjust their form and life history to these 
changing conditions. To a certain extent the 
life history of an organism recapitulates the 
evolut onary history of its group. 

Gametophyte and Sporophyte 

The majority of the Algae show a marked 
alternation of generations, with the gameto- 
phyte usually the more important and obvious, 
in the true mosses and liverworts the “ plant ” 
IS the gametophytic generation, while the sporo- 
phyte IS a wholly or partially parasitic outgrowth 
upon It, following fertilization. 

The Pteridophyta show a great increase in 
importance of the sporophyte and reduction of 
the gametophyte. In the life history of a fern, 
for example, there is a small, relatively in- 
significant gametophyte (the prothallus), living 
in very moist surroundings, of which the 
fertilized egg cell develops into the comparatively 
large and complex plant that constitutes the 
sporophyte, and produces spores which ger- 
minate into prothalli. The sporophyte usually 
flourishes best in damp, shady places, but it is 
far less dependent on moisture than the pro- 
thallus ; It is adapted in many ways to com- 
paratively dry conditions. 

Remote Aquatic Ancestor 
The insignificant gametophyte may be re- 
garded as the much-diminished representative 
of the remote aquatic ancestor from which the 
fern has descended, while the fern plant, the 
sporophyte, is a special development that has 
arisen as an adaptation to the conquest of the 
land. Passing up the scale, in seed plants the 
gameiophyte becomes progressively reduced 
and the sporophyte increasingly important. 

An ordinary plant is the sporophyte genera- 


tion, and Its flowers are arrangements for pro- 
ducing spores —in this instance of two kinds, 
large and small. The carpels arc spore leaves, 
giving rise to megaspores (embryo .sacs) con- 
tained in sporangia (ovulcsi. The stamens are 
also spore leaves, which produce microspores 
(pollen grams), developed in sporangia (pollen 
sacs), of winch four are embedded in each 
anthc? — at least, in the angiosperms. 

The Flowering Plant 

The gametophyte generation in the flowering 
plant consists of male and female prothalli. 
The ma'e prothallus is very much reduced, and 
represented merely by the contents of the 
germinating pollen gram. Except in the lowest 
gymnosperms. the male gametes are not motile, 
but are conveyed to the egg cell by the growth of 
the pollen lube ; and thus they have dispensed 
with the necessity of water for I'ertilization. 

The female prothallus of the flowering plants 
is represented by the contents of the embryo sac, 
and remains safely sheltered within the ovule on 
the sporophyte plant. In gymnosperms, such 
as the Scots pine, the female prothallus is a tissue 
of small cells filled with food material and 
bearing archegonia towards the rnicropylar end 
of the ovule. The prothallus of the gymno- 
sperms is often called “ endosperm.” but it 
must not be confused with the endosperm of 
angiosperms, which is formed as a result of. 
not before, fertilization. 

Homology of Organs 

The growth and structure of the female 
prothallus of Selaginella exactly corresponds 
to that in the Scots pine; the differences are that 
in Selaginella the megaspore is usually shed 
from the sporophyte, while the mature prothallus 
may protrude slightly from the spore wall, 
become partly green, aoef produce a few 
rhizoids. It is, in fact, a more independent 
structure, developing freely on the ground, 
instead of within the closed tissues of the ovule, 
as in the gymnosperms. A few species of 
Selaginella show a closer similarity to the 
gymnosperms by retaining the megaspore on 
the parent plant until after fertilization. 
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Organs which resemble each other in their 
development and place in the life history are 
said to be homologous with one another, and 
by tracing the homology of organs it is possible 
to determine the probable relationships of 
different groups of plants. The homologies 
between SelagincUa and a gymnospermous 
flowering plant are quite clear, and have been 
indicated. There is every reason to believe 
that the flowering plants are descended from 
heterosporous cryptogams, but it is certain 


that there is no near affinity between Selaginella 
and the gymnosperms, for fossil evidence sug- 
gests that, apart from having spores of two 
kinds, the actual ancestors of the gymnosperms 
were quite unlike any existing cryptogam. The 
lowest gymnosperms (cycads and ginkgo) 
present a transition between cryptogamic and 
phanerogamic methods of fertilization. There is 
no definite evidence for determining either the 
relation of angiosperms to gymnosperms, or 
that of monocotyledons to dicotyledons. 


LESSON 33 

Nuclear Division of Plant Cells 


T WO kinds of nuclear division take place 
within all living organisms. First, there 
is an equational division which is called 
mitosis and is the type of division undergone 
by the cells in the actively growing, or meriste- 
mafic, regions of the plant, c.g. stem and root 
tips. * Second, there is a reduction division 
called mciosis ; this compensates for the doub- 
ling of nuclear material which takes place on 
gametic fusion (see also Biology). 

Chromosomes 

The nucleus of a cell which is not actively 
dividing appears, under the high power of the 
microscope, to be composed of a fine network 
of threads on which are scattered many small 
granules. When an ordinary vegetative cell, 
e.g. one from the growing point of a root or 
stem, IS about to divide (mitosis), marked 
changes occur in the nucleus. The network 
resolves itself into a number of long, thin 
threads with bead-like projections along their 
length. These structures have a greater staining 
capacity than the nucleus in the non-dividing 
cell, and have been given the mme chromosomes 
(Greek, chroma, colour, soma, body). 

The number of chromosomes which appears 
during nuclear division of any vegetative cell of 
a given species of plant (or animal) is constant ; 
for example, in the cabbage there are 18, in the 
tomato 24. The numbers vary enormously in 


different plants, some being much lower than 
those cited, others as high as a hundred or nioite, 
but the same number will occur in any vegetative 
cell of a given plant. Quite often ditferences In 
shape and size are shown by the chromosomes 
of the dividing nucleus, and when they occujr 
the differences are likewise constant, reappearing 
unfailingly in each successive division of the 
species in question. ' 

The chromosomes at first lie scattered irreg- 
ularly in the nucleus and arc then said to be at 
the prophase of mitosis. They gradually 
arrange themselves around the periphery of the 
nucleus while the membrane which formerly 
separated the nucleus from the surrounding 
cytoplasm of the cell disappears. At the same 
time the cytoplasm outside the nucleus may 
form fine fibrils converging to two points at' 
opposite ends of the parent cell. This mass of 
fibrils, which is generally regarded as cyto- 
plasmic strands in the sol form, in contrast to 
the rest of the cell, which is in the gel, is called 
the spindle, and its end-points the poles. The 
spindle is not always present. The chromo- 
somes range themselves around the equatorial 
plane of this spindle, and each chromosome 
can be seen to be a double structure, being 
longitudinally split down its centre. In all prob- 
ability this split is present in the earlier thread 
stages, but is less easily observed. This stage is 
called the metaphase. 


—Cellifnli — -Pole 

“Cytaplasm 



A 

B 


1 2 



DIAGRAMS ILLUSTRATING MITOSIS. 1 . Each 
ehromosomc \s split lonKitudinally. 2. Half chromo- 
somes travelling to opposite poles ; AB marks position 
where new cell wall is later lormed. 


Anaphase and Telophase 

This longitudinal split divides each 
chromosome into^two exactly equal 
“ daughter ” halves. The halves of each 
chromosome separate from one another 
on the spindle. The chromosomes become 
attached to the spindle fibres and, by as yet 
unknown forces, one set of half-chromo- 
somes travels to one pole, the other set 
to the opposite pole. This is called 
the anaphase. Having reached the poles, 
the chromosomes enter upon the last phase 
(called the telophase), where they lose their 
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Nuclear Division of Plant Cells 


distinct outline and great capacity for 
staining, and with the formation of 
a nuclear membrane each daughter " 
nucleus passes into a '‘resting’* stage 
exactly similar to that of the mother 
nucleus before it began division. 

A new cell wall is formed by deposition 
of substance across the equator of the 
vanishing spindle ; the wall substance 
ultimately reaches the sides of the mother 
cell, and thus division into two similar 
daughter cells is finally accomplished and 
the traces of spindle fibres are completely 
absorbed into the cytoplasm. This 
method of nuclear division ensures the 
equal allocation of the chromosome 
material (chromatin) at each vegetative 
division. It also ensures that the cell of 
the adult body has the same complement 
of chromosomal material. Although the 
term “resting nucleus” has come into use 
for a nucleus which is not actively divid- 
ing, it is misleading because it is during 
this phase that the chromosomes actually 
divide longitudinally so that at the begin- 
ning of mitosis the chromosomes are al- 
ready double (i.e. two chromatids). 

Process of Meiosis 



DIAGRAMS ILLUSTRATING MEIOSIS. 1. Chro- 
mosomes in pairs. 2. Whole chromosomes separating . 
3. Chromosomes longitudinally split for the second 
(mitotic) division. 4. Chromosomes about to form 
four reduced nuclei ; dotted lines Indicate later division 
of the cytoplasm. 


The behaviour of the chromosomes in 
mitosis is almost the same in plants as in 
animals. The differences are: (1) the absence 
in the higher plants of controsonics, though 
these arc found in certain lower groups, e.g. 
fungi ; (2) the method of cell division, by con- 
striction of the cytoplasm in animal cells, and 
by deposition of a new cell wall in plants. 

The fact that there is a constant number of 
chromosomes for any given species is important, 
and is of special interest in ;conncxion with the 
formation of the sex cells or gametes, ova, and 
sperms. In sexual reproduction two cells, the 
male and female gametes, fuse to form the new 
individual. If the gametes each possessed the 
number of chromosomes characteristic of the 
nucleus of a vegetative cell, the zygote would 
obviously have twije that number, and so on for 
each generation. This is prevented by a special 
kind of nuclear division, meiosis, or the reduc- 
tion division, occurring in higher plants at the 
formation of the sex cells and preceding the 
formation of the gametes, the number of 
chromosomes present in the resultant daughter 
nuclei being reduced to half the number of the 
ordinary vegetative cells. This reduction usually 
takes place in the spore ” mother cells,*' so that 
gameiophyies have half the number of chromo- 
somes of the sporophyte. 

In flowering- plants, since gametophytes are so 
reduced, meiosis takes place in the anther and 
ovary (pollen mother cells in the former and 
embryo-sac mother-sac cells in the latter). All 


nuclei of the mature pollen grains and all nuclei 
of the ripe sac thus contain half the specific 
number of chromosomes, and by fusion of male 
and female gametes the whole number is 
restored in the zygote. 

As a mciotic division is about to take place, 
the chromosomes diflerentiate out from the 
nucleus in the same way as at mitosis. This is 
again called the prophase. Of the chromosomes 
in any one nucleus half have been derived from 
the male parent, the other half from the female 
parent. Each chromosome from one set has a 
homologuc in the other set which controls the 
same set of characters. When the chromo- 
somes arrange themselves across the equator 
of the spindle they do so in homologous pairs, 
one from each parent, not singly as in mitosis. 
Each pair then becomes very closely associated 
and coil around each other, and material is 
usually exchanged between each pair of chromo- 
somes. This is the nietaphase. 

Haploid and Diploid 

The pairs then separate, and the individuals 
travel to opposite poles (the anaphase). At the 
poles the chromosomes lose a little of their 
individuality (the telophase), but before a 
nuclear membrane or any cell wall is formed 
the chromosomes split longitudinally and the 
two halves, or chromatids, separate in a plane 
at right angles to the original separation of 
paired chromosomes. Thus there are four sets 
of chromosomes, each with half the number of 
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the original cell. This single complement of 
chromosomes is called haploid, as distinct from 
the double complement or diploid number 
present in all the vegetative cells of the plant. 
The second nuclear division is followed by 
division of the mother-cell cytoplasm and the 
formation of new cel! walls. 

New Combinations of Cenes 

This method of nuclear division ensures that 
the resulting cells will have homologous sets of 
haploid number of chromosomes and also that 
these sets need not be identical with the original 
ones from the parents. Any combination of 
homologues may occur, and also exchange of 
material between homologues usually takes 
place. Thus the resulting nuclei have new 


combinations of genes, the structures which 
govern hereditary characters, from those present 
in the parents. This device promotes variation, 
and thus increases the adaptability of the 
offspring produced. 

In the anthers four pollen grains are formed 
from each mother cell, but in the ovaries three 
of the four reduced cells perish and only one 
survives to develop into the mature embryo sac. 
All further nuclear divisions, in both the pollen 
grain and the embryo sac, are of the mitotic 
type, and so the male and female gametes each 
have the haploid number of chromosomes. 
When the egg is fertilized by the sperm, the 
zygote will have the full specific diploid number 
of chromosomes, half of paternal and half of 
maternal origin. 


LESSON 34 

Inheritance in the Plant Kingdom 


T Ht idea of evolution was entertained by men 
of science long before the lime of f harles 
Darwin (1809 82), and attempis had 
been made to explain how structural difl'ciences, 
by which species are distinguished one from 
another, might have been established. None 
of the theories advanced was supported by 
sufficient evidence to gam general acceptance 
for the theory of evolution. 

Conviction of its truth dates from July 1, 1858, 
when a paper entitled On the Tendency of Species 
to Form Varieties ; and on the Perpetuation of 
Varieties and Species by Natural Means oj 
Selection, by C'harles Darwin and Alfred 
Russel Wallace, was read before the Linnean 
Society. The following year Darwin's Otigm 
of Species was published, and this mass of 
evidence, as to the processes by which evolution 
could be brought about, was so ovei whelming 
that they won for the evolution theory the wide 
acceptance that it now has. 

Darwin and Wallace conceived that new 
species arose by the gradual accumulation of 
favourable variations, inherited and intensilied 
by a weeding-out process, or natural selection, 
in successive generations. Wide departures 
from the parental type, sports or mutations as 
they are called, were considered by them of 
little importance ; it was thought that these 
were submerged and suppressed in a few 
generations. But it has been shown that 
mutants arc capable of transmitting their 
peculiarities to their offspring, and they are 
regarded now as probably playing an important 
part in the origin of new forms, as well as in the 
more gradual steps of natural selection. 

In all the important structural features, and 
frequently in even most trivial details, offspring 
resemble their parents, though thev always vary 


from them to a certain extent. During th^ 
present century much research has been done 
by biologists of all nations with a view to ascer- 
taining how variations are brought about and 
the means by which parental characters arc 
transmitted to offspring by those two single 
cells, the sperm of the male and the egg of the 
female parent. 

The science of heredity (how heredity works) 
is called Genetics. The foundation upon 
which the whole science of genetics rests is the 
work of Gregor Mendel (1822-84). The dis- 
tinctive and essential feature in Mendel's 
methods of attacking the problems is that he 
studied the inheritance of obvious striking 
characteristics (“ unit characters ”) as separate 
units, whereas other investigators had been 
confused by the number of differing characters. 

Mendel's researches were conducted on the 
edible pea, a plant very suitable for the purpose ; 
first, because its flowers arc normally self- 
pollinated, but cross-pollination can easily be 
effected artificially ; secondly, because it exhibits 
several well-marked varieties readily distin- 
guishable from one another, c.g. some are tall, 
some dwarf ; some have seeds with green testas, 
other with yellow ; some have wrinkled testas, 
others smooth. Records of the inheritance of 
these unit characters resulted in the establish- 
ment of what are known as Mendel’s Laws 
(jec* also Biology). 

Following Mendel’s initiative, others have 
made similar breeding experiments, and have 
confirmed and extended his results. A great 
variety of plant- and animal-characters has been 
subjected to breeding tests : leaf-shape, flower- 
colour, resistance and susceptibility to disease, 
doubleness and singleness of flowers, variegation, 
stature, fertility sterility, and others. An 
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example, not taken from Mendel's work but from 
that of some of his English followers (Bateson 
and his colleagues), will illustrate Mendel’s 
general conclusions. 

The Chinese primula {Primula sinensis) is a 
very variable plant. Some varieties have what 
are called “ palm ” leaves, others “ fern ” leaves, 
so named on account of their respective shapes. 
Varieties exist which breed true to the palm-leaf 
character ; self-fertilized or crossed with one 
another, all the offspring produced have palm- 
leaves. Other varieties breed true to the fern- 
leaf character. If one of the true-breeding 
palm-leaf plants is crossed with one of the fern- 
leaf plants, all the offspring, called the first filial 
generation (Ei), are palm-leaf. The fern-leaf 
character has disappeared, and for this reason 
it is called a recessive character. The palm-leaf 
character shown is called a dominant character. 

If plants of the generation are self-fertilized 
or crossed with one another, the recessive 
character (fern-leaf) reappears in some of the 
second, or F^, generation, and the number of 
fern-leaf plants to the number of palm-leaf is m 
the ratio 1 : 3. The results can be represented 
thus : 

Parents . Palm / fern 


1 « Palm 1 cm 
3 1 

If the Fa fern-leaf plants are sell -pollinated, 
they breed true generation after generation, 
giving nothing but fern-leaf plants. The 
palm-leaf plants show different behaviour. 
One third of them produce palm-leaf plants 
generation after generation ; like the fern- 
leaf, they arc pure for the character concerned. 
The remaining two-thirds of the palm-leaf 
plants prove to be impure for the leaf charac- 
ter, for when self-pollinated they yield both 
palm and fern plants in Fa in the proportion 
of three palm to one fern, i.e. exactly the same 
as happened with the F^ plants. The full 
scheme can be represented as follows : 

True-breeding Palm-leaf True-brccding Pern-leal 



Fi 

Palm 

_l 



1 Palm 

2 Palm 

L 

1 

1 fern 


Palm 

3 Palm 1 him 

rern 


The F j offspring of the impure Fj palm plants 
show, by further breeding experiments, that, 
as in Fb, the ferns continue to breed true, one 
third of the palms breed true, and the remaining 
two-thirds produce dominants and recessives 
in the ratio 3 :1. 


These results are identical with those obtained 
by Mendel in studying the inheritance of two 
alternative characters (allelomorphic characters) 
in the edible pea. He explained the results by 
assuming that such characters were represented 
by definite independent factors in the gametes. 
Let P represent the factor responsible for the 
palm-leaf character, and p that responsible for 
the fern-leaf. Then if P is crossed with p, 
the F\ palm-leaf plants may be shown as Pp — 
i.e. they appear as palm-leaf because the domi- 
nant character masks the recessive which is 
also present. Mendel assumed that the gametes 
of such plants were pure for one character or 
the other, hence the “ sorting out " or scftref^a- 
tioii, of the pure dominants and pure recessives 
in the F^. 

There is abundant evidence to the effect 
that hereditary characters are transmitted from 
parents to offspring mainly by means of the 
chromosomes. One of the most obvious facts 
pointing to this conclusion is that the male 
sperm which unites with the egg at fertilization 
is almost entirely nucleus, and yet, on the 
average, the characteristics of any individual 
are inherited equally from both parents. 

Other strong support is obtained from the 
behaviour of the chromosomes at mitosis, 
which ensures that every cell of the adult body 
receives an equal amount of both maternal 
and paternal chromatin. It is now known 
that a few hereditary characters arc controlled 
by genes in the cytoplasm. Closer study will 
show how well the chromosome theory fits in 
with mciosis. 

Any zygote is formed by the union of male 
and female elements, each contributing a 
chromosome bearing a factor for (c.g.) leaf 
character. The pure-breeding palm-leaf plant 
will therefore have two chromosomes bearing 
palm and may be expressed PP. Similarly 
the pure-breeding fern is expressed pp for the 
pair of chromosomes concerning leaf character. 
Such plants are said to be homozygous for 
the character concerned. At meiosis the 
paired chromosomes separate from one another, 
and the resulting gametes will therefore bear 


only one P 

or one p chromosome. 

Thus ; 

Parents 

PP 

X 

PP 

ba/netes 

• 

^(^S3) 

P (Sperm) 

>< 



P (^s) 
p (sperm) 


On cross-fertilization, all the resulting zygotes 
(Fb) are of the constitution Pp for leaf character 
and are called heterozygous for that character. 
After separation of the paired chromosomes 
at mciosis in Fj the gametes will be ; 

P (both eggs and sperms) 
p( )• 
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Since any egg and an^ sperm may unite at 
fertilization, the following types of union will 
take place : 




Sperms 



= PP Pp pP 


Thus in palm plants will appear to fern 
plants in the ratio 3:1. The fern-leaf plants, 
containing no P chromosome, will breed true 
to fern leaf, and one-third of the palm leaf will 
breed true to palm. The remaining two-thirds 
of the palms arc heterozygous plants and on 
further breeding will continue to produce palm : 
fern as 3 : I . 

Mendel, without any of the present know- 
ledge of chromosomes or gamete f^ormation, 
formed an amazingly correct view of the laws 
of heredity. 

Apart from their scientific interest, unit 
characters, dominance, and segregation, the 
fundarhental “ laws ” of Mendelism, arc of great 
practical economic importance. The plant (or 
animal) breeder is no longer groping in the 
dark ; in a few generations he can, by appro- 
priate mating, combine together desirable 
qualities formerly existing only apart in separate 
breeds, and know that his product will breed true. 

For example, Biffen's wheat was produced 
as follows. Professor Biffin wished to raise a 
wheat which had a high yield of grain and was 
immune to the destructive fungoid rust, the 
highest-yielding varieties of wheat being very 
susceptible to this disease and this susceptibility 
having been proved to be dominant to immunity. 
He ihertfore crossed a high-yielding variety 
with 'a less productive one which is immune 
to rust, and in the F.. generation obtained plants 
which combine immunity to rust (extracted 
recessives) with the high-yielding quality of 
one of the original parents, and which breed true 
in subsequent generations ; their gametes are 
pure for the two unit characters, immunity to 
rust and high yield of grain. 

Although for a large number of plant and 
animal characters the facts of heredity have 
been shown to be in accordance with Mendel's 
laws (Mendelian heredity), by no means all 
characters show such simple genetic behaviour. 
Dominance is not always complete ; the 
heterozygous F, may differ in appearance from 
either parent. An example is afforded by the 
primula. P. sincsis has large flowers with 
wavy petals ; P. stclhita has much smaller 
flowers with flat petals. The Fi offspring from 
crossing these two forms has flowers inter- 
mediate in size and appearance. When self- 
fertilized the plants behave in simple Mendelian 
fashion, giving sinehsis, intermediates, and 


stellata in the ratio 1 : 2 : 1. This is a perfect 
example of the Mendelian principle of segre- 
gation, although there Is no dominance of the 
ZyeatBS of F character of either parent. 

^ * In the case of other characters, two or even 

more factors must be present to produce a 
given character. One of the most interesting 
pp examples in which such interaction between 
separate factors has been demonstrated is in 
the sweet pea. Two factors must be present 
for any colour to arise in the sweet pea ; if 
either factor is absent, the flower is white. It 
follows, then, that there should occur two kinds 
of while-flowered sweet peas which, though 
looking alike, differ genetically in that one 
carries one of the two colour-forming factors, 
the second carries the other. The wild sweet 
pea has, and breeds true to, purple flowers. 
When two genetically different white flowere^ 
plants are crossed, the factors responsible fo\ 
colour production are brought together and 
coloured offspring is produced. 

This phenomenon of reversion, or the re-^ 
appearance of some ancient racial feature, may 
then take place if races bearing factors comple- 
mentary to one another arc mated. Represent- 
ing the colour factors by the letters A and B, 
the scheme can be Parent:, 
written thus : 


While ^ While 


Gametes Ah 


aB 


F, 


AaBb 

Coloured 


When the coloured F, plants arc scif-fcrtili/cd, 
the resulting Fg generation consists of coloured : 
whites as 9:7. The heterozygous Fi plants 
(AaBb) produce gametes of four kinds, AB, 
uB, Ah, ah. By adopting the “ chessboard " 
system {see Biology) and examining the types 
of zygotes produced, the student will see that 
nine out of the sixteen squares contain both 
A and B, while seven have either A or B alone 
or neither. The 9 : 7 ratio is really a modified 
form of the simple dihybrid ratio : 9 : 3 : 3 : 1. 
The deduction follows that the appearance of 
colour in the sweet pea depends upon the inter- 
action of two factors which are independently 
transmitted according to the ordinary scheme 
of Mendelian heredity. 
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Fundamentals of Jurisprudence 


W HAT is the average British citizen's attitude 
towards the law ? To-day there can be 
no possibility of his being unaware of 
at any rale one part of it in his ordinary life, 
whatever may have been the position a hundred 
years ago. Indeed, in the “ welfare ” state in 
which he now lives his awareness is probably 
sometimes excessive. 

He has come to accept that almost all his 
business and private activities should be con- 
trolled even in peace-time by regulations of 
some government department or local council 
considered necessary for the public welfare, 
with the result that whenever he proposes to 
engage in any activity he realises that his first 
step must be to lind out what regulations have 
been made controlling it and what are the 
do’s and don’ts he must observe. 

An unfortunate consequence of this awareness 
is that he comes to regard these regulations as 
being “ the law." A part of the law they 
undoubtedly are, for they are laid down by or 
under the authority of parliament, but even 
to-day they must be regarded as a lesser part. 
Indeed, a famous judge has suggested, 
semi-jocularly, that we should invent for them 
some name such as “ para-law " or " sub-law." 

Vital Benefits Provided 

The frequency with which the citizen comes 
into contact with these regulations tends to 
make him forget the other, and greater, part of 
the law, which, being based on principles 
developed through many centuries, is a system 
whichu forms a coherent whole and is not a 
mere collection of scattered and unconnected 
rules. This true law is administered not by 
officials in ministries and council offices but by 
judges in the courts, whose object it is to 
protect the citizen’s fundamental rights of 
freedom, sometimes even against excessive 
encroachment by the welfare state. It is this 
part of the law which, by enforcing contracts, 
by preventing wrongs from being inflicted or 
requiring them to be compensated when 
prevention is too late, and by punishing crime, 
is still the most important factor in preserving 
order and stability in the citizen's life. 

If anyone doubts the citizen's forgetfulness 
of this other law, let him ask himself when last 
he heard what was— not so long ago — the classic 
parting threat of two angry disputants : “ I’ll 
have the law on you. You’ll be hearing from 
my solicitor." To-day the citizen seeking to 
enforce his rights is quite likely to turn first, not 
to his solicitor, but to some knowlegeablc official 
of his local council. 


This attitude, however understandable it may 
be, is unfortunate because it blinds the citizen 
to the real and very vital benefits which the law 
protecting his fundamental rights does provide 
for him. 

Without it he could live only from day to 
day, and his life would be " nasty, brutish, 
and short." The punishment of crime by the 
law increases the probability that he can go 
about his normal business without being 
violently attacked by someone desirous of 
taking from him his note-case and loose cash. 
By enforcing contracts, the law enables him 
in his business to enter into engagements 
with others to be carried out at some futur^ 
time, and to plan his affairs on the assumptio 
that these engagements will be duly carried out 

Objects and Function of the Law 

It may be said that the obiecl and function of 
the law is to mainlain an orderly state of 
society by compelling the individual in close 
association with other individuals to live in 
such a way that he pays some regard to the 
private wills and pleasures of the others, and 
does not act as if his own interest were every- 
thing and theirs nothing. Thus, m one direction 
the law deprives a man of his freedom by re- 
stricting his powers — e.g. his power to assault 
and rob his neighbours —but in another direction 
it increases his freedom, for he will in his turn 
be free from the untrammelled assault and 
robbery of his neighbours. 

Man has always been an essentially social 
being, delighting in the companionship of his 
fellows, and has tended even in the most primi- 
tive times to form societies or groups, either 
because of this social instinct or for protection. 
This instinct still survives and operates to bring 
into existence the innumerable clubs and 
societies which are to be found in every 
community the world over. 

Rules of Conduct 

In early times the unit may at first have been 
very small, merely the family, but even in that 
unit some form of social order is required ; 
and as the unit becomes larger, in the village 
and finally the state, the need for some social 
order is recognized as a necessary condition 
of social intercourse. Social order can be 
obtained only by the observance by the members 
of the unit of some rules of conduct towards 
one another, for otherwise life together would 
be impossible. The larger the community, 
the more numerous and complex are these 
rules of conduct, but their object is the same. 
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If one examines the rules of conduct existing citizen will not hesitate to break the rule, 

in any community, it will be found that the The definition of a law as a “ rule of con- 

members of the community obey some rules duct enforced by the state ” requires some 

for one reason and others for other reasons, elaboration. First, it should be noted that the 

In most communities a man is expected to definition relates only to rules of conduct. 

greet a friend whom he meets in the street The state should not interfere with the thoughts 

and not to ignore him ; and if he accepts an or desires of its members until such thoughts 

invitation to dinner he is expected to keep the or desires are expressed in conduct, for the 

appointnicnt. In these instances the rule of very good reason that until that time arrives 

conduct is founded on convention. If a man they can in no way affect other members of the 

fails to observe these rules he will suffer in community, 
some way or other. His friends will cease to 

speak to him in the street or will not again ask Enforcement of Laws 

hiin to dinner. He will lind that “public Law has not always confined itself to con- 
opinion ” is against him, and so it is by public duct, even in Britain. It has sought out a man’s 

opinion that such rules are enforced. Again, thoughts and punished them as crimes. As late 

a man is expected to tell the truth, and a man as the days of Queen Elizabeth I anyone might 

who lies breaks a moral rule. be seized and brought befoie a tribunal, which 

then proceeded by a series of questions to find 
Law and Public Opinion out his views on such matters as the Pope’s right 

But there arc sorne rules of conduct the to excommunicate the Queen Torture might 

observance of which is not enforced by public be used to compel him to answer. But even in 

opinion, or morality— or not by those only, the 16th century the procedure was regarded 

If a man assaults his neighbour or drives his with disfavour, the Queen herself declaring that 

motor car in a dangerous manner he will find she would make no window to look into a man’s 

that he will have otfended the state, which will soul. These methods will at once recall those 

attach certain penalties to his breach of the of the Spanish Inquisition and those revived 

rule, over and above any that may be imposed along with other medieval practices by some of 

by public opinion or morality, and may fine the dictatorships in Europe in the 20th century, 

him or deprive him of his freedom by sending and wherever “ witch-hunts ’’ are to be found, 

him to prison It is this attribute of state xhc state does not enforce all its laws in the 
cntorccment which distinguishes rules of con- same way. In the case of those the breach of 

duct that are “ laws ’ trom other rules of which is considered to be so serious in its 

conduct, and so a law may be delined as effects as to endanger the community — i.e. the 

a rule of conduct enforced by the .stale. criminal laws the state will itself intervene to 
It docs not follow from this that laws are have the olfender punished, 

not also supported by public opinion and In other cases -breaches of conduct which 

morality. Eivery law should have this support arc merely civil wrongs, for example --the state 

and in very many, if not the majority of, cases will not interfere unless the member of the 

this will be more effective in enforcing the law community who has been injured invokes its 

than the fear of the punishment imposed by aid by suing the olfender in the courts. In still 

the state. I'hus, the average man refrains from other cases the slate will in no circumstances in- 
dicating at cards, not because he is afraid of flict any punishment for the breach of the law, 
being punished by the law, but bccau.se to but will merely refuse its aid to any member who 
cheat would either offend morally or would does not comply with the legal requirements, 
lead to his friends’ refusal to play with him Here it directs but does not command. Thus, 
again. Conversely, when public opinion and if any person makes his will without observing 
morality do not require the observance of a the required formalities, the state will refuse to 
certain rule of conduct which is law, the average recognize the validity of the will. 

LESSON 2 

The Laws of Man and the Law of Nature 

T o talk of the origin of law in a society is apt in a society without the rules ol conduct which 

to be misleading, for it might be taken to we call law. Law was not imposed artificially 

imply that law is developed only after the upon a primitive society after its formation, but 

society has come into existence. From what was a natural growth and a condition of the 

has already been said of the nature of law, it formation itself. The existence of a society 

will be appreciated that this view is incorrect ; presupposes the existence of law. 

it is impossible for individuals to live together It is nccessarv to stress this because the study 
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of the history and tradition of early com- 
munities might appear to lead to a contrary 
conclusion, since at a very early stage we find a 
record of the establishment of a code of law by 
some lawgiver. Some of the codes which have 
been preserved are of very great antiquity. One 
of the earliest known is the code of Hammurabi, 
which is older than 2000 b.c. Other examples 
are the Ten Commandments of Moses and the 
Twelve Tables of the Romans. 

Judicial Decisions 

In early times these codes were regarded as 
laying down new law, as is indicated by the 
word “ lawgiver ” applied to their compilers. 
But this view can no longer be accepted, for it is 
now clear that these codes were publications of 
laws previously existing in an unwritten and 
indefinite form. 

Imagine an early judge deciding a dispute. 
There may be some tribal custom covering the 
point, and if so the judge will probably follow it. 
Rut if there is no custom, the judge wilt decide 
it according to his own ideas of right and wrong. 
He will-probably not admit that he is doing so, 
for that would amount to an admission that he 
is making law, but he will state that he is 
“ declaring ” what has always been the law of 
the people. This attitude is that taken at the 
present day by the law of England with regard 
to judicial decisions. 

When the judge has given his decision in the 
case imagined, the rule may be a guide to hirri- 
sclf and later judges in later similar cases, 
handed on probably by oral tradition and 
teaching, and gradually a system of law will 
come into existence. This law will at first be 
purely traditional and a closely guarded secret 
reposed in a privileged class of judges. U is 
only at a later stage that some person will 
embody these rules in a written code, and this 
will usually happen as the result of some 
democratic revolt against the privileged class, 
when the democracy realizes the power that is 
given to the privileged class by having a mono- 
poly of the knowledge of the law. 

It has previously been said that the judge, in 
the absence of any custom or previous decision, 


will decide the case according to his own in- 
herent ideas of right and wrong. It is a strange 
fact that men in all communites when required 
to decide as to right and wrong have arrived at 
the same decision on very many points. This 
explains why the ultimate principles of law are 
everywhere the same. Jurists have expressed 
this idea by saying that this common idea of 
right and wrong was the law of nature and that 
the law of nature was the source of all law— an 
unwritten law ingrained in the heart of man, 
which all human beings were everywhere bound 
to recognize, and endeavour to obey. 

The Law of Nature 

This theory of the law of nature has been 
greatly developed by some jurisprudents, even 
to the extent of declaring that all laws must 
conform to the test of reason governing the lawf 
of nature, and that men have certain rights undeif 
the law of nature of which they have in certairt 
cases been deprived by the law of the state.\ 
This view has had a very great influence on \ 
philosophy and politics, and it gave rise to the ; 
ideas contained in such expressions as the 
“ natural rights of man ” and in Rousseau's 
declaration on the first page of his Social 
Contract (1762) that “ Man is born free, but is 
everywhere in chains " — which in due course 
became the maxim of the French Revolution. 

In early English law some trace of this theory 
IS found, and Sir Edward Coke (1552-1634), 
chief justice of the common pleas and later of 
the king's bench, went so far as to state in a 
case in 1610 that “ when an act of parliament is 
against common right and reason, or re- 
pugnant . . . the common law will control it 
and adjudge such act to be void." But this 
view was not accepted even at that time, and 
to-day there is no room for it. If a law is in 
conflict with what someone may declare to be a 
part of the law of nature, the law will never- 
theless be enforceable. It is by no means 
unknown for a judge in giving a decision to 
state that he recognizes that his decision will 
cause hardship, but that he regrets he is com- 
pelled to decide in this way because of previous 
cases which he must follow. 


LESSON 3 

How Laws Change 


T Hh publication of a written code occurred 
at a comparatively early date in the 
history of most communities. While 
the advantage of publicity was no doubt great, 
the writing down of the law was also attended 
by disadvantages of equal importance. The 
chief of these disadvantages was a complete loss 
of elasticity in the law. 


Even the best system, or code, of laws can 
provide only for the needs of the community at 
the time when it is formulated. As a society 
progresses, so its needs change. While the 
code specifically recognized certain rights, it 
denied, by implication, the existence of any ri^ts 
not so specifically recognized, and put an end to 
the possibility of spontaneous development. 
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Even in cases where the code did establish a 
certain right, anyone who wished to enforce that 
right rnust do so in the manner prescribed, 
presenting his case in the approved form and 
carefully following a complicated procedure, a 
single departure from which would be fatal to his 
claim. To-day the courts in Great Britain will 
never allow a technical error in procedure to 
prevent justice from being done between the 
parties, but such elasticity is of recent growth. 
In the early law a man who alleged that his neigh- 
bour had struck him with his left hand when, in 
fact, the blow had been struck with his right 
hand, would have had his case dismissed without 
its merits ever being considered by the court. 

Doe and Roe 

The only communities that have progressed 
arc those that have been able to adjust their laws 
to fresh circumstances and new demands. In such 
societies there have been three great instru- 
ments of change — legal fictions, equity, and 
legislation— and almost without exception they 
have made their appearance in that order of 
time. The method of change most familiar to 
us to-day— i.e. legislation- is almost unknown 
in the early state. Legislation involves a de- 
liberate and conscious alteration of the law ; 
in the early state alterations arc brought about 
unconsciously, almost surreptitiously. 

It is not easy to appreciate that until a very 
late period in the history of a state the law was 
regarded as perfect, sacrosanct, and incapable of 
improvement. It should further be borne in 
mind that to many codes a divine or quasi-divine 
origin is attributed, and their alteration by the 
hands of man is therefore unthinkable. Thus 
it is that the first changes came in disguise ; and 
this will help to explain the devices and tricks 
to which lawyers of old resorted to achieve a 
result which in our day might be obtained by 
an act of parliament of ten lines. 

The great weapon of the lawyer which enabled 
him to disguise the fact that he was changing the 
law was the legal fiction. These fictions are 
found in the legal systems of all countries which 
have developed a progressive civilization, and 
they usually involved the allegation by one 
party of a fact which, although untrue, the other 
party was not allowed to deny. An illustration 
from English law may be given. 


This is connected with the names of John 
Doe and Richard Roe. Anyone who cares to 
look at the English law reports of a century and 
more ago will find many cases entitled “ John 
Doe on the demise of . , , against Richard 
Roc," and this may engender surprise at the 
litigious disposition of the two. The fact is that 
neither John Doe nor Richard Roe ever 
existed in the flesh. They were merely the 
creations of some ingenious lawyer to enable 
the courts to recognize and protect rights in a 
manner in which, strictly, they were not en- 
titled to act. 

The old law provided no easy or simple 
method by which the title of two claimants to 
the freehold of a piece of land could be decided. 
The law did, however, provide a comparatively 
simple method, called the writ of ejectment, 
enabling the holder of a lease of land to establish 
his title to the lease if he were ejected. This 
writ of ejectment was made available for the 
freeholder by the following ingenious device. 

Non-existent Lessee 

The claimant to the freehold in the land went 
on to it with two friends. To one of them he 
granted then and there a lease of the land, 
whereupon the other, called the casual ejector, 
immediately turned the lessee olT the premises. 
The lessee then brought the writ of ejectment 
against the casual ejector, and the person in 
possession of the land, i.c. the other claimant, 
was allowed to defend in the place of the casual 
ejector. The question immediately in issue was 
whether the lessee had a good lease, and as that 
depended on whether the first claimant had 
power to grant the lease or not, the decision of 
this point also decided the title to the freehold, 
because the claimant could have power only if 
he owned the freehold. 

Soon the preliminary formalities were dis- 
pensed with. The real defendant, the person in 
possession, was allowed to defend in place of the 
imaginary Richard Roe, but only on condition 
that he admitted the (entirely fictitious) granting 
of the lease to the (non-existent) lessee, John 
Doe. Thus a new method of enforcing the right 
to the freehold of land had been created without 
any apparent change in the law. This legal 
fiction persisted until 1852, when it was 
abolished by the Common Law Procedure Act. 


LESSON 4 


The Origin and Meaning of Equity 


L egal rules are necessarily general, whereas 
the circumstances of individual cases are 
particular, and so it is impossible to 
provide in advance for all situations which m^y 
tirise. It is here that equity, the second great 


source of the law, appears. Where the estab- 
lished law is working an injustice because the 
particular case which has arisen was never con- 
templated when the rules were framed, there is 
some authority in the state which can intervene 
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and by the aid of equity prevent the injustice. 
The meaning of equity is most nearly defined 
as reasonableness or fairness, it would be a 
mistake to imagine that equity was willing to 
interfere in every case in which the law worked 
something less than justice, or that the equity of 
present-day English law plays any such part. 

In all equitable systems it is only in the very 
earliest times that those administering equity 
are bound by no rules except their own ideas of 
right and wrong ; in such times the old taunt 
against the English equity administered by the 
lord chancellor- namely, that it varied with 
the length of the chancellor’s toe, i,c. it was 
pure caprice "--was no doubt true. But it is a 
strange feature of all equitable systems that in a 
short lime they lose their original elasticity and 
develop into as rigid a code of rules as the old 
law, the harsh application of whose rules they 
were designed to moderate. 

Equity in Rome 

Equity should be regarded as a process for 
effecting changes in the law belonging to a 
middle period in legal history, later than the 
legal fiction, but earlier than legislation. 

The Roman and English legal systems each 
developed a different but very vigorous type of 
equity. In Rome the growth of equity was due 
mainly to the growth of commerce and the 
consequent intercourse between Romans and 
non- Romans. For example, the old Roman con- 
tract was formal and cumbrous and unsuited to 
the needs of a trading community. Moreover, 
none but Roman citizens could enter into it 
because of its religious character. Thus inter- 
course with the outside world made necessary 
some form of contract of a simpler kind into 
which non-Romans could enter. 

The Roman official whose duty it was to 
regulate the relationship between Romans and 
non-Romans was the praetor. He had no 
authority to make law, but he had to decide any 
disputes which came belore him as best he 
could. By means of these decisions he built 
up a system of law outside the formal law 
applicable to Roman citizens, but suited to the 
needs of a trading community. At first this 
law applied only where a non-Roman was con- 
cerned ; but the advantages of the new informal 
rules over the old formal rules were so obvious 
that soon the new law was being applied to 
Roman citizens also. 

Equity in England 

It is in English law that equity is seen in its 
most vigorous state, for here it not only created 
legal principles in aid of the existing principles— 
those of the older common law — but also estab- 
lished a separate court— the chancery court, 
under the lord chancellor — distinct from the 
older common law courts, in which these 


principles were administered. This division had 
the peculiar result that a suitor who took his 
case to the common law courts would have 
Judgment given against him if he wished to 
rely on equitable principles, and might thereafter 
have to apply to the chancery court to have his 
right established. 

It is true that the common law courts in many 
cases added to the law by introducing new 
principles to adapt it to changed circumstances 
so far as they were not prevented from doing so 
by earlier decisions of their own, and that in so 
doing they were administering equity in its 
general sense. But in English law the word has 
acquired a special meaning, as those innovations 
and adaptions which were introduced and 
administered in the court of equity — the 
chancery court — only. 

The Chancellor | 

In England equity arose in the following waV 
The king was recognized as the fount of alW 
justice, and when he ceased to hear cases hi mi 
self and delegated his duties to his judges, he^ 
was still regarded as retaining a jurisdiction to do\ 
justice in cases where these judges in applying ^ 
the law had failed or were unable to do so. 
This residual jurisdiclion — equity — came in 
time to be exercised by the chancellor, who in 
early times was invariably a churchman. This 
fact is of the utmost importance. 

First, the chancellors had behind them a 
training in the canon law (the law of the Church), 
and in Roman law, and thus by their decisions 
introduced into English law many principles of 
these legal systems ; secondly, the chancellors, 
as churchmen, tended to consider whether the 
conduct of the parties before them had been 
according to good faith or to conscience, and 
they would compel the parties to act as con- 
science dictated. The chancery court was 
named after them. The division between the 
common law courts and the courts of equity 
continued until the Judicature Act, 1873, when 
the courts were merged and it was provided that 
if the rules of common law and equity conflicted 
on any point, the rules of equity should prevail. 

The Last Hundred Years 

Legislation is always the last method by 
which changes are made in the law. In Great 
Britain, although many important acts of 
parliament were passed from the 13th century 
onwards, the last hundred years or so have been 
a period of legislative activity incomparably 
greater than that of any earlier age. The great 
landmarks of that period are the changes in the 
criminal law made in the first half of the 19th 
century, including the abolition of the death 
penalty for such offences as theft ; the changes 
in the courts made by the Judicature Acts, 1873 
and 1875 ; the revolution— ^it is not too strong a 
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word - -made in 1925 in ihe law relating to land; 
and — greatest of all—the almost innumerable 
acts which have brought the welfare state into 
existence. In the last hundred years there is 
probably no branch of the law which has not 
been changed by act of parliament ; and to-day. 


in place of the old attitude, upheld by very 
eminent lawyers as late as the end of the 18th 
century, that the law was perfect, we have nearly 
reached the attitude that change is desirable for 
change's own sake. In the early state antiquity 
was a merit of itself ; to-day it is almost a fault. 


LESSON 5 

The Law of Contract 


T he law of obligations is divided naturally 
into “ contracts " and civil wrongs.” 
A person may by his own voluntary act, 
i.c. by entering into a contract, acquire rights 
and duties towards another person ; such 
obligations arc contractual. Without any 
voluntary act, however, every person owes 
duties to others arising not from contract but 
from the needs of society. Thus the driver of a 
motor car owes a duty to other load users to 
exercise leasonable care in his driving ; and 
everyone owes a duty to othcis not to libel them. 
A breach of these duties is a civil wrong. 

Forms of Agreement 

A contract requires an agreement between at 
least two parties. Ihe agreement must be one 
which is intended by the parlies to have a legally 
binding effect If A asks B to dinner on a 
certain date and B accepts, there is an agree- 
ment, but it cannot be said that A and B con- 
templated that if B should not keep the engage- 
ment he should be liable to any legal action, 
rhe patties to the agreement were making a 
social arrangement nol intended to affect their 
legal positions. A similar result may be brought 
about by the expiess provision of the agi cement. 
It may provide as do the rules of some football 
pools that it is to be binding in honour only, 
nol legally. 

Again, the agreement must be one which the 
law will enfoice. The law may require the 
agreement to be in a certain form, e.g. in 
writing, or to have some special feature, e.g. 
consideration in English law. In other cases 
the law may refuse to enforce a contract, 
because it is against public policy, e g. an 
agreement to commit a crime. 

From Status to Contract 

In early law, when trade was small, society 
managed to carry on its affairs without entering 
into relation.ships which would now be con- 
sidered contractual. Persons had rights and 
duties not because of any contract into which 
they had entered, but because of the status they 
held in society. Thus rights which a master had 
over his servant did not arise out of any con- 
tract between them, but out of the relationship 
of master and servant itself. Sir Henry Maine 


expressed this in words which have become 
famous, by saying that the development of the 
law has been ” from status to contract.” 

The high-water mark of freedom of contract 
was reached in the 19ih century when under the 
doctrine of Unsscz-fatrc and the economic 
theories of Adam Smith (1723 90) it was con- 
sidered essential to the well-being of the slate 
that persons should be free to make such con- 
tracts as they pleased. Each individual, it was 
.said, was the best iudge of his own interests, and 
if everyone weie left free to enter into such con- 
tracts as he pleased the result would be in the 
best interests of the community as a whole. 
To-day we do not put our faith in freedom of 
contract, regarding that freedom as illusory 
when one of the parties to the contract is in a 
much more advantageous bargaining position 
than the other. 

As Lord Justice Denning, in Freedom under 
the I aw {pub. 1949), has slated concerning the 
doctrine of ficedom of contract in the 19ih cen- 
tury as applied to the housing situation : “ Have 
you nol heard a landlord saying to a prospective 
tenant ‘ Take it or leave it,’ which is the equivalent 
to saying ‘ Pay my price or go on the stiects ?’ 
What freedom is there for the tenants there?” 

Compulsory Legal Enactmenls 

In recent limes, therefore, freedom to make 
contracts has in a great many matters been 
restricted, and in many cases persons arc not 
free to agree on whatever terms they please but 
must accept some code of rights and liabilities 
imposed by some act of parliament on them 
because of the relationship into which they have 
entered. For instance, the Rent Restriction 
Acts, which limit rents and prevent tenants from 
being evicted, apply to a large number of houses 
in this country, whatever landlord and tenant 
may have agreed ; in 1938 an act empowered 
wages boards lo award holidays with pay to 
employees whose wages they regulated ; and 
so on. Of late years legislation has established 
definite control over many of the great industries, 
e.g. agriculture. 

For our present purpose the importance of 
these various legal enactments lies in the fact 
that they are compulsory and cannot be altered 
by agreement of the persons to whom they 
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Apply Thus the legal relationship between a 
tenant farmer and his landlord depends to a 
very large extent on various Agricultural 
Holdings acts which apply notwithstanding any 
contract between the tenant and the landlord. 

Limited Contractual Power 

In early times we find neither the control with 
which we are now familiar nor the 19th-century 
conception of freedom of contract. On the 
rare occasions on which a contract was re- 
quired, it assumed invariably a semi-rcligious 
form, with the parties making vows to perform 
their obligations, the duty being regarded as 
being owed to the Deity rather than to the other 
parly to the contract. Here the form of the 
contract was the essential part, the parties 
having to use the preci.se formal words of the 
ceremony. Even when contract began to lose 
its religious character, the usual formalities 
remained, and the important question in any 
contract was not “ What was the intention 
of the parties ? " but “ What forms did 
they go through ? ” 

Furthermore, it was not open to the parties 
to contract on any matters that they pleased. 
There were certain recognized contracts — c.g. 
hire or sale -into which they could enter with 
certain well-defined consequences, reminiscent 
perhaps of the idea of status ; but to contract 
on other matters was not possible. As trade 
expanded, this limited contractual power 
became increasingly inadequate, and gradually 
in each country a more extensive system of con- 
tracts was developed. In England the formal 
contract had been the contract under seal — the 
deed — to which the parlies, in the days before 
writing was a common accomplishment, affixed 
their seals instead of their signatures. 

Doctrine of Consideration 

When the law expanded, the courts in England 
refused to hold that every promise given was 
binding as a contract, and would not recognize 
a contract unless the person who was seeking to 
enforce a promise by the other party had himself 
undertaken some obligation in the contract 
towards that other parly. This mutuality was 
called consideration, and may be dehned as 
some benefit given or promised by A, or loss or 
liability incurred by B in return for A’s promise. 
Thus if A promises to lend B his horse for the 
harvest, and B in return promises to give A 
some part of his wheat, there is a good contract. 
But if A had promised to lend B his horse and 
B had promised nothing in return, B could not 
compel A to lend the horse. 

This doctrine of consideration is so essential 
a part of the law of England that it is sometimes 
difficult to realize that it is not the law of all 
countries and that in many cases it works 
definite injustice. No similar rule exists in 


Scotland ; and, on principle, it is not easy to 
see why a promise made and relied upon should 
not be enforceable. Lay opinion generally 
tends to regard such a promise as binding, and 
the courts — notably the Court of Appeal in a 
case decided in 1947— have of recent years done 
what they can to prevent the rule’s causing in- 
justice, but their powers are severely limited by 
earlier decisions. As a result of the doctrine^ 
if A and B are negotiating for the sale of a house 
which A offers to sell for £2,000, and A agrees 
to keep the offer open for a week and mean- 
time not to sell to anyone else, then as there is 
no consideration for this promise to keep the 
offer open, if A sells the house to C before the 
week has elapsed, B cannot legally complain. 
Yet if B gave A one shilling for his promise it 
would be binding. 

Although this is the legal position, B will 
certainly think that he has been unfaij*ly 
treated. In 1937 the Law Revision CoUi- 
mittee, made up of judges and other eminent 
lawyers, recommended that at some date to 
come the doctrine should be mainly abolished! 

When Contracts are Not Binding \ 

Since the binding effect of a contract is now 
generally recognized as depending on the 
mutual consent of the parties, it is not sur- 
prising to find that, where this consent on one 
side IS not free and genuine, the contract is not 
binding. In a limited number of circumstances 
mistake of the parties may have this effect if the 
mistake is mutual and relates to a material part 
of the contract. 

Thus, if A agrees to sell to B a cargo of wheal 
on a ship called the Peerless and if there 
are two ships of that name, A thinking of one 
and B of the other, the parties are both mistaken 
as to the subject matter of the contract, which 
is thus of no effect. Mistake by one parly only 
is not in general sufficient to upset a contract, 
unless the mistaken party is led into his mistake 
by the other party. Thus, if A buys a picture 
from B, mistakenly thinking it is by Rembrandt, 
and B does nothing to lead A to make the 
mistake, the contract is good ; but if B tells 
A the picture is a Rembrandt, the contract may 
be set aside. Similarly, if a person is com- 
pelled to enter into a contract by duress, or 
induced to enter into it by an untrue statement 
made by the other party Jhis consent is vitiated. 

Enforcement of Contractual Obligations 

There are two ways in which the law may 
compel a person to observe his contractual 
obligations. First, it may compel the party to 
perform what he has promised to do ; secondly, 
it may, instead, compel him to pay a sum of 
money as damages to the other party, the 
amount of the damages being what the other 
party lost through the non-performance of the 
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contract. English law is unwilling to adopt 
(he first course in any case where damages can 
compensate the other party. In some cases 
they obviously cannot. Thus, if A agrees to 
sell to B an antique snuff-box used by Prince 
Charlie, no sum of money which A could pay 
B would enable him to buy another similar 
snuff-box, and the court would order A to hand 
over the snuff-box to B. In certain other cases, 
even where damages would not compensate 
completely, the courts will not order the carrying 
out of the contract. So if A agrees to work for 


B as his secretary and then refuses to do so, the 
court would award damages, but would not 
compel A to act as secretary. 

As a general rule, the result of a breach of 
contract will be that damages will be awarded. 
The object of these damages will be to put the 
injured party in the same position as if the con- 
tract had been carried out. So if X agrees to 
sell to Y a motor car for £100 and fails to do so, 
and Y could have bought a similar car else- 
where for £120, the damages will normally 
be £20, the amount of the difference. 


LESSON 6 

Civil Wrongs 


C IVIL wrongs are breaches of rights which 
arise not from contract but from the 
common law. The law of civil wrongs 
is at once of much greater antiquity and less 
fully developed than the law of contract. In 
primitive law the idea of a crime as an offence 
against the state is unknown, and in its place 
are acts which wc should to-day consider 
criminal treated as we should to-day treat civil 
wrongs. Ihiis, a man assaulted by another is 
expected to exact revenge himself, or take the 
matter to the courts, where he would be awarded 
a money sum varying with the nature of his 
injury. This latter system has much more in 
common with the modern law of civil wrongs 
than with the law of crime, for the act is regarded 
as an offence against the individual injured and 
not against the stale. 

Acts which arc crimes may also be civil 
wrongs that is, if they infringe the rights of the 
individual as well as those of the state. When 
goods are stolen, the thief may be prosecuted 
by the stale and also sued by the owner for 
damages. One great distinction between crimes 
and civil wrongs is that in a crime it is in most 
(though not all) cases essential that the criminal 
should have had in his mind a criminal motive. 

No (leneral Law of Tort 

To constitute a civil wrong, no such motive 
is required. Thus, if A takes B's overcoat from 
his club without B's permission, the act will be 
a civil wrong, whether A knew it was B’s coat 
or whether he took it in mistake for his own. 
But it will not be a crime unless A took it 
knowing it to be B's and intending to deprive 
B of it. 

A breach of contract may also be a civil 
wrong, for persons may enter into a contract 
and specify under the contract rights which 
they have already at common law. Thus, A 
may hire out his motor car to B and stipulate 
in the contract that B shall return it whenever 
asked. If B fails to do this, he may be sued 


for cither breach of contract or civil wrong. 

As previously stated, the law of contract at 
one time recognized only certain specific con- 
tracts, such as sale and hire, and by a later 
development a general law of contract grew up. 
The law of civil wrongs has never succeeded in 
emerging from the earlier stage, and so in 
England to-day there is no general law of tort, 
as a civil wrong is called, but merely a scries of 
acts recognised as civil wrongs without any 
general principle of liability. If a person has 
been injured by the act of another, he can recover 
damages only if he can show that the act con- 
stitutes one of the known civil wrongs. 

No Distinguishing Principle 

There is no principle which will enable 
anyone to distinguish between acts which are 
regarded as civil wrongs and those which arc 
not. If A is employed by B, and C induces B 
to dismiss A without proper notice and, there- 
fore, so as to break the contract between A and 
B, A will have an action against C ; but if C 
merely induces B to dismiss A m/7/i proper 
notice, A has no remedy. Again, if A induces 
B to revoke a legacy in his will in favour of C, 
C has no remedy. If the que.stion is asked, 
“ Why has C a remedy in some cases but not in 
others ? ” the only answer that can be given is 
the very unsatisfactory one that English law 
has recognised some injurious acts as civil 
wrongs but not others. 

Three Classifications 

The civil wrongs known to English law can 
be classified roughly under three heads. First, 
there are certain acts, which a man docs, as it is 
said, “ at his peril ” : and if damage results 
from them he is liable, regardless of whether or 
not he has taken every step possible to prevent 
damage. Secondly, there are acts which cause 
injury for which a man is liable only if he has 
failed to take proper precautions and exercise 
care. Thirdly, there arc acts for which a man is 
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liable only if he did them with the definite 
intention of injuring the person who has, in 
fact, been injured. 

Fixamplcs of the first class arise where a man 
has upon his land something of a dangerous 
character, such as a wild animal or a reservoir 
of water. There is nothing illegal in keeping 
these things, but if by any chance the wild 
animal escapes or the reservoir bursts and 
damage is caused to any person, the owner will 
be liable, even though he can show he has taken 
every possible precaution against the event 
which has happened. 

Dog's Free Bite 

Animals which are not wild, c.g. dogs, are in 
a peculiar position. The owner is not liable if 
his dog bites some person, unless he (the owner) 
knew the dog was dangerous and likely to bite 
human beings; and in order to prove this know- 
ledge it will usually be necessary to prove that 
the dog had previously bitten some person 
Thus it is true to say, so fai as human beings 
arc concerned, that a dog is entitled to one free 
bile. Special provision dispensing with this 
free bite has been made by statute in cases wheie 
the dog has bitten an animal such as a sheep, 
and not a human being. 

Liability for Negligence 

The second class of acts is very wide, covering 
what is known as liability for negligence. By 
no means every act of “ carelessness " in the 
popular sense is negligence " in law. It must 
first be established that there is a duty to take 
care recognised by the law Negligence has 
thus been delincd as a failure to exercise in one's 
conduct the degree of care icquired hv the law. 
This cannot be .said to be a satisfactory delini- 
tionrbut it does make it clear that a person may 
be careless and so cause damage to others and 
yet not be liable, unless the law imposes on him 
a duty to exercise a certain degree of care to the 
persons injured. 

The defect in the delinilion is that it still 
leaves to be answered the question, “ Jn whal 
cases does the law impose a duly to take care ? " 
and the answer is not easy. The most satis- 
factory answer is in a i^peech delivcied in a 
famous case in 1932 : 

The rule that you arc to love your neighbour 
becomes, in ld^^, you must not iniurc your neighbour ; 
and the lawyei's question, “ Who is my neighbour V 
receives a restricted reply. You miisl lake rea.sonabic 
care to avoid acts or omissions vhieh you can reason^ 
ably foresee would be likely lo injure your neighbour 
Who, then, in law is my neighbour 7 The answer 
seems to be— persons who are so closely and directly 
affected by m> act that I ought reasonably to have 
them in contemplation as being so affected when I am 
directing my mind to the acts or omissions which arc 
called in question. 

This statement of the circumslances in which 


a legal duty to take care arises is of outstanding 
importance. But its application is seriously 
restricted by earlier decisions of the courts, 
which arc still binding. 

Reasonable Care 

In the case from which the foregoing extract 
is taken a woman had drunk part of a bottle of 
ginger beer which a friend had bought from a 
retailer. The bottle, it was alleged, contained 
a dead .snail, and the woman became seriously 
ill. She sued the manufacturers of the ginger 
beer, who were held by the house of lords to be 
under a legal duty to take reasonable care that 
their ginger beer was not iniurious to health. 
In other words, the woman was a “ neighbour ” 
within the meaning of the foregoing legal 
statement 

In a later case, a man sold a house to a Mr. A. 
It was so badly built that the ceiling of one ol 
(he rooms collapsed and injured A‘.s mothey. 
On general principles, one would suppose ihAl 
a person putting on the market a dangerously 
built house owes a duly to those who may liv2| 
in It, just as great as that which a pcrson\ 
manufacturing ginger beer injurious lo health 
owes lo persons who later drink it. Bui the 
court had lo hold that the builder was not 
liable and owed no such duly because the 
house of lords had decided 30 years earlier 
that no such legal duly existed with respect to 
a dangeioLis house. 

Mad it not been for this earlier decision, the 
courts might well have followed the general 
principle laid down in the “ snail" case. At any 
rale, they were prepared to apply ihe general 
principle lo a person who carelessly erected a 
tombstone (lo which the "dangeious house" 
case decided by the house of lord.s did not, ol 
course, apply) which fell and injured a person 
in the churchyard. 

With Malice 

The third class of acts is comparatively small, 
for the motive with which an act has been done 
is not usually material in considering whether 
or not It IS a civil wrong. In some cases it is 
necessary that the act should have been done, 
as it is said, with " malice." Thus, lo bring an 
iinsucces.sful criminal prosecution against a man 
may cause him much damage and mental 
suffering, but if the prosecutor had reasonable 
grounds for prosecuting, no action will lie. 
But he may be sued when his motive has been 
merely lo cause injury to the person prosecuted. 

It IS not possible here to go in detail into 
various specific wrongs recognised by Lnglish 
law, and it must be enough lo say that their 
general object is to protect property from being 
damaged or interfered with, and to protect a 
man’s person from being injured and his reputa- 
tion from being attacked. 
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The Law of Crimes 


T he average layman defines a crime with 
reference to its consequences as some act 
for which the person responsible may he 
punished by a criminal court. Any attempt 
to define a crime with reference to the nature of 
the act as distinct from its consequences is beset 
with great difficulties. The distinction between 
crimes and civil wrongs is found in every 
civilized state, but acts which arc crimes m one 
community may be mere civil wrongs in another, 
and it is not easy to arrive at an exact definition 
of a crime which will explain the distinction. 

At first sight the most obvious practical 
distinction is that the state, on behalf of the 
community at large, takes cognizance of a 
crime without waiting for the person injured 
to invoke its aid ; whereas in the case of civil 
wrongs it is left (o the individual injured to 
set I he law in motion against the person wdio 
injured him. 

SeUing the Law in Motion 

For example, if A “ holds up " B on the 
street and robs him of his watch, he commit? a 
crime, and the stale will take criminal pro- 
ceedings against A to bring about fiis punish- 
ment, even though B does not invoke its aid. 
But if B, having bon owed A\s watch, refuses to 
hand it back when asked to do so, he commits 
only a civil wrong, and the state will not milialc 
any proceedings. A may himself start civil 
proceedings against B for detaining the watch, 
and il he docs so the slate will order B to return 
the watch, but unless A bungs the matter to the 
courts the state will not iiucrierc. The reason 
js that it is a crime to rob a man of Ins watch ; 
but it is not a crime to refuse to hand back 
something you have boirowcri. 

This distinction is of value, but there arc two 
objections to it. f irst, it is always open to a 
private individual to begin criminal proceed- 
ings, just as he may begin civil proceedings. 
Secondly, the distinction is not one which relates 
to the nature of criminal and non-criminal acts, 
and il still leaves to be answered the question 
why the slate wall interfere in certain cases and 
not in others. 

Morally Offensive 

Another distinction that may be suggested is 
that crimes are wrongful acts which violently 
offend our moral feelings. This again is of 
value as a rough test, but no more ; for a 
breach of trust, or a breach of contract, which 
are not crimes, may be much more offensive 
morally than many crimes, some of which, c.g. 
failure to take out a dog licence, can scarcely be 


said to involve any moral liirpitudc. The large 
number of regulations made necessary by the 
welfare slate has made this test even less reliable, 
for although a breach of these regulations is a 
crime, it is m many cases very difticiilt to say 
the breach is a moral wrong. Again, one 
cannot say that every act which injures the 
community is a crime, for the civil wrongs 
previously mentioned may indeed do great in- 
jury to the community. 

Punishment and Compensation 

The idea of punishment also helps to another 
distinction. When a civil wrong has been 
committed and the law is invoked by the 
person injured, the law is concerned in general 
not to punish the wrongdoer, but to compensate 
the injured person by awarding him damages. 
In assessing the damages the court will normally 
be concerned, not with the degree of moral guilt 
involved in the defendant’s conduct, but solely 
with the results of his conduct to the plaintitf. 
There arc exceptions to this rule, for in some 
actions for civil w'rongs -e.g. actions for libel - 
-damages may be awarded to punish the person 
sued. In the case of a crime, the object of the 
court is to inllicl on (he criminal the punishment 
deserved by his conduct. 

Another distinction is that a civil wrong may 
always be pardoned or settled out of court by the 
person injured, but il is of itself a crime to agree 
either not to msiilulc or to withdraw a criminal 
prosecution on payment of a consideration. 
So if youi dog is stolen you cannot advertise in 
the papers and say that if it is returned a reward 
will he given and “ no qucUions asked." This 
illustrates the principle that a crime concerns 
not only the criminal and the injured poison hut 
also the state. 

Characteristics of a CriniL* 

It can be concluded that a crime, generally 
speaking, may be distinguished from other illegal 
acts by means of the following characteristics. 

(I) It involves a moral wrong ; (2) it injures 
the community or a large part of it ; (3) the 
stale on behalf of the community will interfere 
to punish the act ; (4) the stale in punishing the 
act is concerned not with the loss caused by the 
crime to any person, but with ihc quality of the 
act done by the criminal. 

The infliction of punishment causes hurt nol 
only to the criminal but also indirectly to many 
other persons, and when il takes the form of 
imprisonment it is wasteful and expensive. 
Thus, before any act is made a crime, the state 
should be satisfied that the evil caused by the 
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act is greater than the evil necessarily attendant 
on punishment. As a general rule, mere lying 
is not a criminal offence, but lying when under 
oath is, because the evil to the community is 
much greater in the second case— where a man 
may be wrongfully convicted or acquitted as the 
result of lying evidence. For. practical pur- 
poses there is one further and most desirable 
requirement : the act which is made a crime 
must be one which the state can detect. 

Co'-operatiun of Private Individuals 

It has been said that it is impossible to make 
a nation good by means of legislation, and the 
statement is true to this extent, that it is useless 
for the state to attempt to prohibit an act by 
making it criminal unless the prohibition can 
be enforced. Two factors may make this 
enforcement difficult : first, the act may be one 
which is usually done in such circumstances that 
it IS impossible to obtain evidence that it has 
been done ; secondly, the act may be one of 
which the community as a whole does not 
disapprove. It is no doubt the function of the 
law to raise where it can the moral standards of 
the community, but the process must be carried 
out with care. 


The state cannot rely entirely upon the 
police for the detection of crime, but must have 
the co-operation of private individuals. The 
result of declaring to be a crime an act which 
the community does not regard as wrong may 
be that this co-operation is absent, the law 
will be brought into disrepute, and the very 
dangerous idea promoted that a man may 
commit a criminal offence without doing 
anything morally wrong. 

This attitude was found frequently in con- 
nexion with rationing offences during and 
immediately after the Second World War. 
Many highly moral persons found it diffi:ult 
to believe that it was morally wrong to use a 
clothing coupon given to one by a friend. This 
attitude of mind was well illustrated by a remark 
made to the present writer by a highly competent 
lay magistrate when a man known to both /of 
them had been convicted of selling eggs illegally. 
“ The real trouble,” said this magistrate, “Us 
not that he sold the eggs but that he chargid 
more than the regular black-market price for 
them.” To this magistrate -and to how manV 
other people ? -there was nothing morally wrong 
in selling black-market eggs —at the rccognizeo\ 
black-markct price. 
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Punishment 


D UFirniT though it may be to decide which 
wrongful acts should be made crimes 
and so prosecuted by the state, and 
which should be left as civil wrongs to the 
redress of the injured parly, the further task of 
deciding what is the proper basis of punishment 
for 4jnmc is still more difficult. 

Hanging Not Enough 

The whole attitude of the law towards 
punishment has changed in the last hundred 
and fifty years or so to an extent that is 
difficult to credit. Lord Brampton (1817-1907), 
formerly Sir Henry Hawkins, a famous judge, 
recalled that in 18.30, when he was at school in 
Bedford, he saw being carried away in a cart for 
burial the body of a youth of 17 who had been 
hanged for setting fire to a slack of corn. 
To-day a person of that age cannot be sentenced 
to death, and indeed cannot be sent to prison 
except in special circumstances, as explained in 
pages 1607 and 1608. 

Death was then the penalty for a vast number 
of offences, so many that Dr. Radzinowicz, the 
author of A History of English Criminal Law, 
refused to attempt to estimate their number. 
One act, the Waltham Black Act, passed in 
1722 and in force for about a century, itself 
created 350 new capital offences. Many of them 


were of the most trivial character, e.g. being in 
the company of gypsies. There had, indeed, ‘ 
been those who considered a mere death 
penalty insufficient, and advocated some form 
of torture or additional degradation, as did the 
author of a pamphlet in 1701 entitled Hanging 
Not Enough. 

This principle was long adhered to in the 
punishment of treason. It was not until 1790 
that burning alive ceased to be the legal punish- 
ment of women convicted of treason. And the 
horrors of the punishment of male traitors 
(which make us realize that when the .sentence 
for treason was amended to provide that a man 
should be hanged ” until he is dc.id,” the added 
words were not mere surplusage but a merciful 
addition) were not legally removed until 1814. 
The barbarity of the quartering after death of 
the bodies of the hanged remained until 1870. 
But in practice these severities were mitigated 
many years earlier. Public execution in Britain 
was abolished in 1868. 

The Parish Constable 

The severity of the law in the 1 8th century 
and the early years of the 19th century frequently 
led to juries refusing to convict of crimes, with 
the remarkable result that sometimes the persons 
whom the law was designed to protect would 
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petition for its repeal, as in 1830 when 735 
bankers and business men petitioned for the 
abolition of the death penalty for forgery. 

The ferocity of the criminal law at this time 
was due not so much to lack of humane feelings 
in the community as to the absence of any 
efficient police force. As a result of this, very 
few criminals were detected, and the ferocity 
of the law was designed to deter persons from 
committing crimes by holding up to them the 
severest of punishments if they were caught. 
In most parishes the only official of the law 
charged with the detection of crime was the 
parish constable— often not very different (we 
may suppose) from Master Constable Dogberry 
in Shakespeare’s Much Ado About Nothin)* who, 
having charged his watchmen “To bid any man 
stand in the prince’s name." was asked by a 
watchman, “How if a’ will not stand?" to 
which Dogberry replied, “ Why then, lake no 
note of him but let him go . . . and thank God 
you are rid of a knave ! " 

The Modern Approach 

The decade 1827-'37, which saw the 
abolition of the death sentence for many 
crimes, saw also provision made for the 
establishment of an efficient police force in 
London (1829) by Sir Robert Peel (1788-1850), 
and in every municipal borough (1835). It was 
realised that the greatest deterrent to crime was 
not the seventy of the punishment but the 
probability that the crime would be detected. 

The modern approach to punishment is that 
its main object is to protect the public from 
crime. It may endeavour to do this in three 
ways : (I) it may prevent the criminal himself 
from committing further crimes by detaining 
him in prison or putting him to death ; (2) it 
may by the example it makes of the criminal 
deter other members of the community from 
committing crimes : (3) it may reform the 
criminal by giving him such treatment and 
training that he will refrain from committing 
further crimes when he is released. These may 
be described respectively as the preventive, 
deterrent, and reformatory elements in punish- 
ment. The reformatory element is of recent 
growth, dating from the prison reform move- 
ment which started in England in the early 1 9th 
century. Another very important aspect of the 
problem involved in the prevention of crime is 
the creation of good living conditions and the 
spread of education so as to dissuade persons 
from ever committing crimes and so becoming 
liable to punishment. 

There is still present as an object of punish- 
ment something of the old retributive element 
of revenge. This was a very important object in 
early law, where punishment was measured by 
the resentment of the wronged party, and a 
thief was more severely punished if caught 
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red-handed, because the wronged party might 
be presumed to have exacted a greater penalty 
himself than if his anger had had time to cool. 
This idea that a criminal should pay for his 
misdeeds is so deeply engrained in the feelings 
of a large part of nearly all communities that it is 
impossible to leave it out of account. 

Relevant Considerations 

The proposition that punishment should be 
relative to the offence and to the offender would 
probably meet with as much general approval 
as can be expected for any general proposition 
in so controversial a subject. As regards the 
offences, the relevant considerations would 
appear to be : (I) the greatness of the evil that 
might be caused by the act ; (2) the ease with 
which the act can be committed — for example, 
postmen are severely punished for thefts of 
letters ; (3) the prevalence of the particular 
crime at the time— for example, during the 
Second World War “black-market" and looting 
offences were severely punished. 

The condition of the offender must next be 
considered. Was he subjected to great tempta- 
tion ? What are his antecedents ? Has he 
ever “had a chance"? How will the puni.sh- 
ment affect him personally ? 

Imprisonment will have a more serious effect 
on the social status of a man in a good position 
than on that of a labourer ; while a labourer 
may find it much harder to pay a fine. Is the 
criminal capable of reformation, or has he 
already been several limes in prison ? 

Habitual Criminals 

A remarkable recent development is in the 
Criminal .lusticc Act, 1948, which revolutionised 
methods of punishment in England. Its most 
striking features are, first, the ending of the 
system previously in force of giving repeated 
short sentences to habitual criminals. Instead, 
the general principle is that so long as a con- 
victed person is likely to be capable of being 
reformed he shall be given sentences which will 
result in his receiving training which may reform 
him ; but as soon as it is apparent that he will 
not reform, then he is sentenced to a long period 
of preventive detention to prevent him preying 
further on the public. Long sentences of 
preventive detention have already had a great 
deterrent effect. 

Young Criminals ^ 

Secondly, the principle of giving special atten- 
tion to the treatment of young criminals, already 
set out in the Children and Young Persons Act, 
1933, is extended. No one under 21 is to be 
sent to prison if there is any other appropriate 
method of dealing with him. Instead, a variety 
of courses is open. Such a person may be 
detained in a detention centre, usually for three 
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months ; or, while left at liberty and allowed to reprieved ; the proportion is much higher in 

continue his work or schooling, be compelled to Scotland where, for this and other reasons, no 

attend attendance centres for a number of hours one was executed between 1929 and 1946. It 

in his spare time ; or be sent to an approved was felt, therefore, most undesirable that the 

school ; or be sent to Borstal for training, death sentence should he pronounced where 

Any convicted person may be placed under owing to the facts of the case there was little 

the supervision of a probation officer for a likelihood of il being carried out. 
minimum period of a year. commission reported in 1953, and 

It is not proposed to discuss here the merits recommended that the law of murder should be 

or demerits of capital punishment but merely to amended so as to confine the crime more to 

state the various recent occasions on which its cases where the killing was intentional and 

abolition or limitation has been considered. exclude cases where the killing was in a sense 

accidental, e.g. where a burglar struggling to 
Capital Punishment To-day escape from the owner of the house inadvertently 

On April 14, 1948, by a free vote of the house kills him. The commission did not favour 

of commons a clause was introduced into the degrees of murder, but favoured a proposal that 

C riminal Justice Bill to suspend capital punish- il should be open to a jury to find extenuating 

ment for live years, and on Apiil 16 the home circumstances and that if they did so, the Judge 

secretary staled that in consequence he pro- could pass any sentence less than death. The 

posed to advise the crown (o grant reprieves m commission realised that this proposal might 

every case, regardless of the merits of that case, not be accepted, and concluded that in Ihit 

On June 2 (he clause was rejected by the house event the only issue remaining was “ Shouloj 

of lords, being strongly opposed by the lord chief capital punishment be abolished ? *’ \ 

justice^ Lord (joddard ; and on June 9 the Very direct attention w^as called to the 

home secretary announced that from that dale problem of capital punishment by the cases of 

each case for a reprieve would be considered on Lvans and C hristie. In 1950 Evans was hanged 

Us merits. There was still much division of for the murder of his child by strangulation, his 

opinion in the house of commons, and in wife having been found murdered by slrangula- 

January, 1949, a Royal Commission was set up lion at tlie same lime. In 1952, Christie, who 

relating to capital punishment. This was had been living in the same house as Evans at 

concerned not with the question of abolishing the time of the murder of Mrs. Evans and the 

capital punishment but with considering whether child, was charged with the murder of his 

the liability to suffer death for murder should be (C hristie’s) wile by strangulation, and he then 

limited or modified, i.e. whether there should confessed that he had murdered sevcr.il women 
be degrees of murder. at these premises by strangulation, including 

Mrs. Evans. Many persons fell that Evans 
Extenuating Circumstances had been wrongly convicted, but a Q.C. who 

It was realised that there are in England held an inquiry reported llial the evidence 

certain crimes where the accused is convicted of against Evans wxis overwhelming and that the 

murder and therefore necessarily sentenced to conviction was just. The case strengthened the 

death, hut W'hcrc a reprieve is nearly always movement for abolition of capital punishment, 

granted, e.g. the survivor of a suicide pact or a Recent indications (1956) show that the house 
person guilty of “mercy killing.” Indeed, of commons is more favourably disposed to the 

about one in every two persons convicted abolition of capital punishment than is the house 

of murder in the whole of Gical Britain is of lords. 

LESSON 9 

The Law of Property 

I N most countries the slate has allowed the community as a wholeand not by individual 

individual citi/cns to appropriate to them- members. In England, land was for long culti- 

^ selves the things w hich make up properly, vated and enjoyed in common by the inhabitants 

and has passed laws to prevent others from of a village. Socialist and communist move- 

interfering with them in the enjoyment of their ments have striven for the abandonment of the 

property. The idea of the individual’s owning system of individual ownership in favour of 

property to the exclusion of others is of great communal ownership by the state, 

antiquity in the laws of nearly all civilized Property falls into three classes : first, land, 

stales, though the idea is not found in the which is immovable and fixed in one place ; 
earliest period of which history has knowledge, secondly, chattels — corporeal things which can 
In those earlv davs property was owned by be moved from place to place ; thirdly, rights of a 
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more vague character, such as shares in a 
company or sums of money owed by others. 
TTiese last are not tangible things ; for although 
we may handle a share certificate, the certificate 
is not in itself of value but merely evidence that 
the share represented by the certificate is owned 
by us, in the same way that title deeds to land 
are evidence that the land belongs to us. Prop- 
erty of this intangible character is usually 
referred to as an incorporeal movable. 

Though this threefold division of property is 
recognized almost universally, for practical 
purposes the most important division is between 
property which is immovable- -i.e. land- and 
properly which is movable —i.e. corporeal and 
incorporeal movables, which are usually classed 
together. 

Movables and Immovables 

In r.ngllsh law, property is divided on these 
principles into real property and personal 
pioperly. The division is not merely ol 
theoretical, but also of great practical, import- 
ance (though less important in England since 
the passing of the Property Acts of 1925, 
explained later in this l.esson) for on it will 
depend the legal rules which govern the method 
by which the properly may be transferred, and 
the persons entitled to succccti to it on the 
death of the owner intestate. 

Thus, while the ownership of a motor car 
may pass from one person to another by a mere 
oral agreement for its sale, even though the 
fhfsscssion remains in the seller, the ownership 
of land must be transferred by a written docu- 
ment, and the ownership of shaies by a written 
transfer must be followed by registration in the 
company’s books. 

It is impossible fo understand the hnghsh 
law of real property to-day without some 
considerable knowledge of its history, i.e. of 
wdiat the law has been in the past. 

The simple division into movables and 
immovables has not been maintained. Real 
properly originally meant property w'hich the 
owner could recover from any person who 
deprived him of it, whereas if a man were 
deprived of personal property he could not 
recover the actual property itself but must be 
satisfied with a sum of money paid to him as 
damages for his loss. 

Systems of Tenure 

Feudal law would not allow all the interests 
it created in land to be specifically recoverable ; 
so it was that some interests in land were real 
property, while others were personal property. 
Hstates for life or greater interests were real 
property, but leases, even if for 999 years, were 
personal property, because originally they had 
not been specifically recoverable. 

No one in England could own land except 


the king. All other persons were tenants holding 
on some tenure some estate or interest in the 
land, either direct from the king or through some 
intermediate tenant holding from the king. 
This system of tenure was essential to the feudal 
system. The tenant rendered to his lord certain 
services for the estate he held. There were 
originally four kinds of free tenure distinguished 
by the different services which the tenants were 
required to render. 

Estates and Service 

A tenant in knight service was bound to do 
military service ; a tenant in frankalmoign, 
religious services ; a tenant in sergeanty, 
personal services ; and a tenant in socage 
originally performed specified work on the 
loril's land, and later paid a money rent. With 
the decay of the feudal system the majority of 
lhc.se tenures became obsolete, and in 1660 al 
tenures were turned into socage, with the pay- 
ment of rent. Side by side with these free 
tenures existed unfree tenure, or copyhold, the 
copyhold tenant holding by virtue of the court 
roll oi some lord’s manor. 

There might be several tenants all holding 
different “ estates ” in one piece of land. Thus, 
A might be tenant in fee simple, B tenant in tail, 
and C tenant for life. A would hold an estate 
which entitled him to dispose of the land to 
anyone he wished, and on his death the land 
would pass to his heir, even if that heir was 
some collateral and not a direct descendant. B 
had an estate which could descend only to his 
descendant ; if he had none, then the estate 
came to an end. C’s estate must come to an 
end with his own life. 

Interests in Land 

Only one of these persons could be in 
possession of the land -the tenant for life, in the 
example cited — and the other tenants merely 
stood by ready to come into possession on the 
termination of the estate before them. Thus, 
on C\s death, B would take possession, and if 
at any time B’s heirs in the direct line fiiiled, A or 
his successors in title would take possession. C 
was said to have an estate in pos.session, and B 
and A to have future estates. Other estates 
could be created, e.g. it might he provided that 
A should hold land until he married and that 
then the land should pass to C. 

For many years before 1925 the only feature of 
tenure which remained was “ escheat,” that is, 
the rule that when a tenant died without any 
persons entitled to succeed to him his estate 
escheated to his lord. Since 1290 it has not 
been possible to create any new tenures, so that 
the result of escheat had for long been that the 
land passed to the Crown as the lord of the 
tenant. A series of staiutes in 1925 revolution- 
ised the law of real property in England. 
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These ads had two objects : (1) to get rid of 
artificial distinctions between land and movable 
property, and (2) to simplify dealings in land. 
Until 1925 real property had passed on intestacy 
under rules entirely different from those govern- 
ing personal property. The law has assimilated 
the two, and has provided rules so that if a 
man dies intestate, his property will pass to the 
■persons he would probably have wished to have 
it if he had made a will. The general principles 
of estates in land have also been greatly simpli- 
fied, and future interests in land must now be 
created by means of a trust — thus further assimi- 
lating the law of land to that of movables. 
Again, before 1925 real property was liable in a 
different order from personal properly for the 
debts of a deceased person ; now both are 
governed by the same rules. 

Chattels 

Personal property included all movable 
objects, commonly called chattels, but it also 
included leases for a term of years — very 
valuable rights, but not recognized as “ estates ” 
by the common law. 

The reason for this is of considerable intere.st. 
In the Middle Ages, when the lease for a term 
of years was first introduced, trade and industry 
in the form in which we have them to-day were 
unknown ; a person who wished to invest 
money so that it might yield him an income 
could buy no stocks or shares in limited com- 
panies. A lease of land which could be sub-let 
to others at a money rent was the only form of 
investment. At this time the law imposed many 
inconvenient restrictions on real property, and 
the new moneyed class did not desire that this 
popular investment — a leasehold — should be 
regarded as real property and so be subject to 
these restrictions. 

Accordingly it became personal property for 
a reason very important in law — the pressure of 
powerful and interested public opinion. Lawyers 
felt that this new accession to the ranks of 
personal property had little in common with the 
ordinary chattel property of the time, c.g. 
precious metals, cattle, and horses ; so they 
invented for it a new name, a chattel real ; a 
confusing name, for a leasehold was not a 
chattel nor was it real property. 

Chattels Corporeal 

As previously pointed out, the only person 
who could own land was the king ; all other 
persons interested in the land were tenants. 
No such rule ever applied in the case of chattels, 
nor did the law ever recognize estates in chattels 
similar to the estates in land. The chattels 
known to the early law were all chattels cor- 
poreal — easily destructible and lacking the 
permanence of land. To a certain extent the 
law did recognize a division of interests in 


chattels : it was always possible for the owner- 
ship to be in one person and the possession in 
another. The person in possession — the bailee 
—was given extensive rights for the protection 
of his interests. He could sue any person who 
deprived him of the goods or who damaged 
them, and could recover damages irrespective 
of whether or not he was liable to his bailor. 
Thus, if a motor car is hired by one person from 
another and is damaged by the negligence of a 
third person, the bailee can sue for the damage 
even if he is not liable to the bailor. 

Chattels Incorporeal 

Another class of chattels known to the law 
to-day forms by far the greatest part of all 
wealth. This is chattels “ incorporeal,” and it 
includes such intangible things as debts, 
negotiable inslruments, shares, stocks, etc. < 

It is not possible from their nature to separate 
the ownership of chattels incorporeal from Ihe 
possession. Nor is it permissible to create 
“ estates ” in them as in real property, although 
very much the same result may be reached by the 
use of trusts. Thus shares may be given ip 
trustees on trust to pay the dividends on therh 
to A during his life, and after his death to hand 
over the shares to B. A and B will here be in 
much the same position as if A had an estate for 
life and B had the fee simple in reversion. 

The ownership of these various classes of 
property is transferred from one person to 
another in different ways. Real property and 
chattels real can be transferred only by a 
written conveyance ; chattels corporeal are 
usually tran'jfcrred by delivery, and chattels 
incorporeal by a written instrument — in some 
cases requiring registration or intimation. 

Buying and Selling 

As is so often the case in law, there are excep- 
tions to some of the foregoing rules. In 
England, on the sale of chattels corporeal the 
property may pass before delivery, while the 
goods are still in the hands of the seller. This 
is not universal, and in many countries the 
property does not pass until delivery. 

The distinction leads us to a matter of great 
practical importance. It is a fact that the 
financial stability of any person is frequently 
judged by the chattels he possesses, and he may 
be given credit on the basis that because he 
possesses the chattels he is also the owner of 
them. Further, one person may buy goods 
from another under the impression that the 
goods belong to the seller because they are In his 
possession. Because possession is thus so 
frequently made the practical test of ownership, 
the law has endeavoured to some extent to 
protect those who give credit to a person in 
possession of goods or who buy from a person 
goods which he appears to be entitled to sell. 
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In some countries, e.g. Scotland, it is im- 
possible for any person to give to another a 
charge over chattels in security for a debt unless 
the possession of the chattel is also transferred 
to the creditor ; in other countries, e.g. England, 
a less complete protection is given by requiring 
that all such transactions shall be registered and 
so made public. 

The problem of protecting innocent pur- 
chasers is a more dilTicult one ; but both Scots 
law and English law provide that where goods 


are sold and are allowed to remain in the 
possession of the seller after the ownership has 
passed, or are allowed to pass into the possession 
of the buyer before the ownership passes, then 
delivery under a sale by the seller or buyer, as 
the case may be, to an innocent third person will 
convey a good title to that person. Protection 
is also given to persons who buy in good 
faith from “mercantile agents" -i.e. dealers— 
who have goods in their possession and who 
fraudulently sell them. 


LESSON 10 

Marriage 


M ARRfAGr as understood in Christendom 
is a bond between husband and wife 
which has as its object that they shall 
live together for life to the exclusion of all other 
men and women. It is a legal contract, for the 
parties by entering into it undertake certain 
obligations towards one another. In most 
countries marriage is also a religious sacrament. 
Even in its contractual aspect it differs from 
ordinary contracts. 

When parties are induced to enter into an 
ordinary contract by some untrue statement 
made by the one to the other the contract can 
be set aside, but this does not apply to marriage. 
If a man induces a woman to marry him by 
making untrue statements as to his wealth, the 
marriage is nevertheless valid. Ordinary con- 
tracts can be dissolved by the consent of both 
parties, but in England this does not apply to 
the bond of marriage. 

With Ceremony or Without 

The modern wedding ceremony owes a great 
deal to the ceremony of Anglo-Saxon days. The 
word is Anglo-Saxon, " wed ’’ being a pledge 
given to secure the carrying out of a bargain. 
In the Anglo-Saxon wedding there were as pre- 
liminaries a contract, and then a settlement by 
ihe bridegroom making provision for the bride ; 
at the ceremony the bride was delivered to 
the bridegroom by her family. To-day the 
settlement is represented by the bridegroom's 
statement “ with all my worldly goods I thee 
endow ’ (hence, probably, the word “ dower “) ; 
the ring is the “wed." handed over in security 
for the carrying out of the settlement ; the 
“ giving away " of the bride is the delivery of her 
to the bridegroom by her family. 

The law of marriage has varied greatly in 
different times and in different countries. In 
some, no marriage is recognised unless it is 
solemnised with a religious ceremony ; in 
others, all that the state requires is that the 
parties should go through certain formalities of 
a non-religious character. In some countries 


some degree of publicity is required, e.g. by 
the publication of banns or the obtaining of a 
licence ; in others there need be no publicity, 
nor indeed any ceremony of any kind. The 
canon law endeavoured to secure that marriage 
was always accompanied by a religious cere- 
mony, but It acknowledged marriages to be 
valid without it. Under that law a marriage 
might be constituted by consent, or even by a 
mere engagement to marry if this were followed 
by intercourse on the faith of the marriage, and 
both these forms survived in Scotland until 
1940. To this day in Scotland a marriage may 
take place without any ceremony “ by habit and 
repute,'* i.c. by the living together of the parties 
as man and wife with the general repute of being 
married, and usually for a lengthy period. 

In England, until Lord Hardwicke's Act, 
1753, It was considered that by the common 
law marriages without any religious ceremony 
and by mere consent were valid. Certainly 
marriages performed by a clergyman without 
banns or licence — “ clandestine marriages " — 
were valid and frequent, although (he clergy- 
man celebrating them was liable to a penalty. 
The first Lord Holland (1705-74), father of 
the statesman Charles James Fox (1749-1806), 
was secretly married to the daughter of the 
second Duke of Richmond in 1744 by a Fleet 
parson, the chapel of the Fleet prison (in 
London) being a favourite place for such 
marriages. Fleet parsons and the marriages 
they solemnised became a scandal and Lord 
Hardwicke’s Act, 1753, by making void any 
marriage without banns or a licence, put an end 
to such marriages in England. 

Gretna Green Marriages 

This led to the famous “ runaway " marriages 
at Gretna Green and other places in Scotland, 
since Scots law recognised as valid marriages by 
consent without banns or licence. Lord 
Brougham’s Act, 1856, made void any such 
marriage in Scotland unless one of the parties 
was domiciled there or had lived there for the 
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immediately preceding three weeks. These was finally swept away by the Married Woman's 

marriages by consent, even after the necessary Property Act, 1882 ; but the husband’s liability 

residence, ceased to be valid in Scotland in for her wrongs remained until 1935. Husband 

1940; but the fact that in Scotland the consent and wife cannot now be compelled to live 

of parents is not required to the marriage of a together, nor is the husband entitled to chastise 

person under 21 still leads to “runaway” or imprison his wife. 

marriages in that country. The parties, if they live apart, unless there are 

In England to-day marriages may take place special grounds justifying their separation, can 
either in a church of the Establishment or in a be compelled to support one another, the duty 

Roman Catholic or nonconformist church, or being heavier on the husband than on the wife, 

without any religious ceremony in a registrar's If a husband deserts his wife or is persistently 
office. cruel to her or wilfully neglects to maintain 

Christian and non-Christian countries both her, she may obtain in a magistrates’ court an 

recognise certain impediments to marriage, order requiring him to pay her maintenance, 

The parties must not be under a certain age, the and if he fails to do so he is in some considerable 

required age varying very much from country to danger of going to prison. If either husband or 

country. It is now 16 in England and Scotland, wife persistently refuses or neglects to maintain 

having been raised from 14 for males and I 2 for the other, who in consequence has to claim 

females in 1929. The parties must not be wnlhin national assistance, the husband or wife who 

certain prohibited degrees of relationship. These neglects or refuses may be lined or imprisoned, 

degrees may include persons who arc related Although English law thus imposes on the 

merely by marriage; m 1 ngland until special husband a duty of maintaining his wife during h^s 

provision was made by statute a man could not life, it is remarkable that until 1938 that 

marry, the sister of his deceased wife. The made no similar provision after his death. By hits 

rabbinical law of the Jews always allowed will, and without any reason, a man could (on his 

marriages between such persons. death) deprive his wife of the house m which she 

Sometimes the consent of certain pcisons had lived with him and the home surrounding 
besides the panics is necess II y before a marriage hei if, as was usual, they belonged to him. 
can take place. In luigland persons under 21 The Inheritance (Family Provision) Act, 
are required to have the consent of their 1938, amended in 1952, now- imposes duty on- 
parents or guardians (or, as an alternative, the both husband and wife. The act gives the court 
consent of a court) ; but the absence of this power, when as the result of the will of a 
consent docs not now invalidate the marriage, deceased husband (or wife) or the laws of in- 
il merely makes the parties liable to penalties, testacy reasonable provision is not made for 
In some countries this consent is required c\cn llic widow (or widower), to older reasonable 
though the parties arc over 21 years of* age. provision to he made out of the estate of the 

deceased. The act also gives a dependent child 
Maintenance and Inheritance a similar right. 

Np step which a human being can take is Scots law has always contained a hard and 
more productive of legal consequences than fast rule entitling a widow (or w'idower) to 
that of becoming married. In 1. ngland the certain rights in the income of the deceased 
common law rule (now very much modilied) spouse'^ land and to half the spouse’s movable 
was that man and wife became one person, the property, (e.g goods, furniture, shares in corn- 
wife’s legal personality becoming merged in that panics), if there are no children, and to one-third 
of her husband. As a result all her property if there are children. The children have a right 
passed to him and he was liable for all her to one-third of the parents’ movable properly if 
pre-niiptial debts and all wrongs subsequently one parent is still alive, and to one-half if the 
committed by her, e.g. slander. The rule as parent who died was a widow or widower, 
to the wife's property was in practice much Neither spouse nor children can be deprived 
mitigated by means of marriage settlements and of these rights by the will of the deceased. 

LESSON II 

Divorce 

A n object of the slate is to secure the per mote and maintain healthy and happy married 

i manence of marriages, as is indicated life and to safeguard the well-being of children.” 

by the terms of reference of the royal The stale endeavours to achieve its object by 
commission on marriage and divorce set up in religious and other teaching, the provision of 
1951. The commission was required to carry good and sufficient housing, good economic 
out its inquiry “ having in mind the need to pro- conditions, and machinery for reconciliation. 
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Nevertheless there are unhappy marriages, 
and unless one adheres to the view that marriage 
is without exception indissoluble, a point mirst 
be reached at which a marriage is so utterly 
broken down thal its continuance is contrary 
not only to the interests of the parties to it but 
to those of the stale also. At what stage is that 
point reached ? When is divorce permissible ? 

Pros and Cons 

On these matters there is the widest diverg- 
ence of opinion. This divergence is found in 
the reports of the royal commissions of 1910 
and 1951. Nor is this a modern development 
Similar divergence existed among the commis- 
sioners appointed by Hdward VI in 1552 to 
consider the question of divorce. 

Those who advocate easy divorce contend 
that if divorce is difficult, a husband and wife 
who are hopelessly estranged will either separate, 
possibly forming illicit unions in which they 
will hesitate to have children, or if they con- 
(iruic to live together will do so in enmity and 
rancour. As to any children there may be of 
the marriage, it is contended that however 
unforl unale il may be lor them to have a 
divided home, this is less miurious to them than 
living with parents whose marriage has more 
or less completely broken down. 

Of the opponents of easy divorce, some 
oppose any divorce, as being contraiy to the 
lifelong monogamy which, they contend, is 
prescribed without exception by Christianity. 
Others, who would permit divorce in certain 
circumstances, argue that if easy divorce is avail- 
able, persons will be encouraged to enter 
marriage without properly considering the 
responsibilities they arc assuming ; and that 
many mairicd couples who, if divorce were 
dilTicult, would make the effort in adjustment 
necessary to render then marriage successful, 
will, if di voice is easy, tend to rush to divorce 
on the most trivial disagi cement 

Annulments 

Before the Reformation, marriage being in- 
dissoluble in the Catholic Church, divorce was, 
in effect, unknown. Among royal families and 
nobility its place was taken by annulment, 
granted by the ecclesiastical courts, very often 
forpohi’cal reasons, e.g. in the hope that a new' 
marriage might provide an heir to a throne when 
a lirst marriage had failed to do so. As annul- 
ments did not purport to end an existing 
marriage, but declared that what had been 
thought to be a valid marriage had for some 
reason never been a valid marriage at all, the 
doctrine of the indissolubility of marriage was 
preserved. 

Annulments were freely granted, the most 
usual grounds being pre-comract, i.e. at the 
time of the marriage one of the parties was 


under contract to marry someone else ; and 
relationship within the prohibited degrees, 
these degrees being very arlilicially and exten- 
sively enlarged so as to facilitate the grant of 
annulments. They included not only relation- 
ship by blood and by marriage to the 7th 
degree, but also what was called spiritual 
affinity, c.g. a man would be related to a 
woman if he was godfather to one of her 
relations. 

Henry VlfTs “ divorce " from Catherine of 
Aragon was, in fact, an annulment, the 
grounds being that as Catherine was the widow 
of Henry's brother Arthur, she was related to 
Henry by affinity, being his deceased brother's 
widow, and thal the dispensation which the 
Pope had granted to enable Henry to marry 
Catherine in spite of this relationship was 
perfectly invalid. 

After the Reformation the ecclesiastical courts 
continued to exercise their jurisdiction in 
granting annulments, but as the prohibited 
degrees were narrowed by various acts of 
parliament to those prescribed by the Book of 
Leviticus, the artificialities being removed, the 
power of the ecclesiastical courts to grant 
annulments ceased to be of importance. 

Divorce by Act of Parliament 

As to true divorce —i.e. the ending of an exist- 
ing marriage a proposal in the reign of Edward 
VI to pcimit divorce for adultery, desertion, or 
cruelly was not proceeded with, and throughout 
the second half of the 16th century it w'as un- 
certain whether or not the ecclesiastical courts 
had power to grant divorce. In 1602 it was 
decided that they had not this power. It is 
interesting to notice that Scots law allowed 
fioni 1560 the obtaining of a divorce on the 
giound of adultery, and from 1573 on the 
ground of desertion. Milton's famous pamphlet 
published m 1643, advocating divorce for incom- 
patibility, was probably inspired by his own 
matrimonial troubles. Bui divorce in England 
was not possible until after the Restoration, 
when there grew up the procedure of obtaining 
a divorce by act of parliament — parliament being 
unlimited in its powers of making any law or 
altering any rights. The first of these divorces 
(that of Lord de Ross) occurred in 1669. 

In order to obtain a divorce in this way it was 
necessary to prove adultery, and except in very 
rare cases a divorce was available only to the 
husband. The procedure was very expensive ; 
in 1830 a divorce in England cost £6(X) or £700, 
whereas in Scotland it cost only £10 or £15. 
Divorce was thus a privilege of the rich, and 
only about 200 divorces were obtained before 
1857, m which year there was introduced an 
entirely new procedure. This allowed the 
granting of a divorce by a new court set up 
under the Matrimonial Causes Act of that year. 
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This Court Is now the Probate Divorce and 
Admiralty Division of the High Court. 

Under that act a husband could obtain a 
divorce from this court if his wife committed 
adultery ; but a wife had to prove not only her 
husband's adultery but also that there were 
circumstances of aggravation, e.g. the adultery 
was bigamy or incest, or that he had, in addition, 
been guilty of cruelty or desertion for two years. 
The law remained unchanged until 1923, when 
the sexes were placed on equality in this respect, 
both husband and wife being able to obtain a 
divorce on proof of adultery only. 

Matrimonial Causes Act, 1950 

In 1937 an act enabled a divorce to be 
obtained by either husband or wife on grounds 
other than adultery. The new grounds intro- 
duced were cruelty, de.sertion for three years, 
and incurable insanity. All these grounds had 
been recommended by the majority report of 
a royal commission which reported in 1912. 
The same act introduced a rule that, apart from 
certain exceptional circumstances no petition 
for divorce could be presented in the first three 
years of the marriage. This act is re-enacted 
in the Matrimonial Causes Act, 1950. 

The act of 1937 also made great changes in 
the law relating to annulment of marriages, 
which had hitherto played little part in solving 
the social problem of the unhappy marriage. 
Up to that time the mam grounds for nullity 
had been (I) that one of the parties was already 
married ; (2) that the parties were within the 
prohibited degrees of relationship ; (3) that 
one of the parties was under the age of marriage 
[raised in 1929 from 14 for boys and 12 for 
girls to 16 for either sex] ; (4) that one of the 
parties was physically incapable of consum- 
mating the marriage [mere wilful refusal to 
consummate was not sufficient]; (5) that one of 
the parties was insane at the time of the 
marriage. 

Position of Divorced Persons 

To these were added in 1937 the following: 
(1) wilful refusal of the parly against whom pro- 
ceedings were taken to consummate the 
marriage ; (2) cither party being at the time of 
the marriage a mental defective or subject to 
recurrent fits of insanity or epilepsy ; (3) the 
party against whom proceedings were taken , 
suffering from venereal disease at time of 
marriage ; (4) the wife being at the time of 
marriage pregnant by some other man. In the 
year 1951, in which there were nearly 30,000 
divorces, a new royal commission was set up to 
consider the whole problem. 

The position of divorced persons in relation 
to the Church of England arises particularly in 
connexion with two matters - their right to be 


re-married in church, and ihcir right, when 
they have re- married in any way, to communis 
cate, i.e, take part in the communion service. 
The Church of England is an established church, 
and therefore the rights of divorced persons 
in these matters depend on the law of the land 
and not on any laws or views of the church, 
as the.se do not bind the laity. 

Clergymans Obligations 

In general, everyone has a right to be married 
in his parish church if neither he nor his 
prospective wife is already married, if they are 
of proper age and not within the prohibited 
degrees of relationship, and if the necessary 
preliminary steps, e.g. the proclamation of 
banns, have been taken. When divorce by 
decree of the court was introduced by the 
Matrimonial Causes Act, 1857, it was expressly 
provided that no clergyman was compelled jo 
solemnise the marriage of a person whose 
former marriage had been dissolved on tnp 
ground of his or her adultery, i.e. the guilty 
parly. (Adultery was then the only ground fo\ 
divorce.) But if the clergyman refused to, 
solemnise the marriage, he had to allow it to 
be solemnised in his church by another clergy- 
man if one was willing to olliciate. The effect 
of this was that by the law of the land a clergy- 
man was under a duty to marry the innocent 
parly and was free (but not under a duty) 
to marry the guilty party. 

This remained the law until 1937, when 
several new grounds of divorce were added by 
the Matrimonial Causes Act of that year. It 
was provided that no clergyman should be 
compelled to solemnise the marriage of any 
person whose former marriage had been 
dissolved on any ground, and whose former 
wife or husband was still alive. No clergyman 
was to be compelled to allow his church to be 
used by another clergyman for such a marriage. 
This is at present the law, and therefore a 
clergyman is not under a duty to marry either 
the innocent or guilty party to a divorce whose 
spouse is still alive, although he is legally free 
to do so if he wishes. 

Ecclesiastical Law 

It is not proposed to discuss here the 
ecclesiastical law of the Church of England 
on this matter. But it should be realized that 
ecclesiastical law is bindiirg only on the clergy 
and not on the laity. While ecclesiastical law 
cannot forbid a clergyman to do an act that he 
is bound to do by the law of the land, it can 
forbid him to do an act which the law of the 
land leaves him free to do or not to do as he 
himself pleases. 

An act of 1547 provides that a parish clergy- 
man shall not without lawful cause '' deny 
the holy sacrament “ to any person that would 
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devoutly and humbly desire it.'' The Book of 
Common Prayer (which is part of the law of 
the land) provides in the rubric to the order 
for the administration of the Lord’s Supper or 
Holy Communion that if any person “ be an 
open and notorious evil liver or have done 
any wrong to his neighbour by word or deed 


so that the congregation be thereby offended/’ 
he shall not be permitted to take part in Holy 
Communion until he “ have openly declared 
himself to have truly repented and amended 
his former naughty life.” No cases have come 
before the courts in which this law has been 
considered in relation to divorced persons. 


LESSON 12 

How a Lawyer Works: The Common Law— 1 


T he two main sources of our law are (1) the 
common law, depending on judicial 
precedent, i.e. previous decisions of the 
courts going back hundreds of years, and (2) 
enacted law. Thus, if you consult your lawyer 
as to your legal rights on any matter, he will 
usually find the law applicable to your problem 
by consulting either previous decisions of the 
courts — common law ; or by consulting some 
act of parliament, or some regulation made 
with the authority of parliament by a govern- 
ment department or other body to which 
parliament has given authority to make the 
regulation- enacted law. 

Very often he will have to consider both 
previous decisions of the courts and enacted 
law, for the law as declared in decided cases 
may have been changed by some act of 
parliament, or the law' as set out in an act of 
parliament may have been considered and 
interpreted by a court. 

Records of Cases 

Let us first assume that you consult your 
lawyer about a common law matter. Common 
law matters include contracts (except where 
the common law has been codified by being 
put into statutory form, e.g. the law relating 
to the .sale of goods and bills of exchange) and 
civil wrongs, e.g. trespass to the person (assault) 
or to land or goods, libel and slander, fraud, 
negligence, e.g. in driving a motor car. The 
law relating to crimes is to be found partly in 
the common law and partly in enacted law. 

The principles of the common law are to be 
deduced from decisions of the courts, the facts 
of which illustrate the principles. Because of 
this, recording of these decisions in the form 
of reports goes back very far in the history of 
our law. 

The earliest known records of cases are Year 
Books dating from the reign of Edward I 
(1274-1307), although these are not reports in 
the modern style. The Year Books ended in 
the 16th century, and from that time onwards 
there are reports more or less in the modern 
style, made by some barrister ; only reports 
for which a barrister will vouch can usually 
to-day be considered by a court. 


Bearing in mind that reports of decided 
cases arc the very basis of our common law, 
one might expect that the reports would have 
been published by the courts or in some other 
official manner. But this is not so. Except 
that since 1865 there has been one series of 
reports of high authority which may be described 
as semi-official, all reports are published by 
various competing private publishers, who 
engage barristers to attend the courts and 
prepare reports. These are usually published 
in weekly parts which contain cases recently 
decided, and each case is known by the names 
of the parties. 

Thus, Bardell v. Pickwick means legal pro- 
ceedings brought by Bardell against (“ versus ”) 
Pickwick ; and when it is referred to, there is 
also given a reference to the name and page of 
the volume in which it will be found. For 
e.xamplc, ”[1925] A.C. 500” means page 500 
of the volume of reports of cases decided in the 
house of lords in 1925, A.C. standing for 
appeal cases 

A law report of a case differs very much 
from the report in a newspaper. The law 
report does not give the evidence as the parties 
or witnesses gave it, but merely the facts as 
found by the judge, probably the legal argu- 
ments put forward by counsel for each party, 
and also -most important— a word-for-word 
report of the judgment in which the judge 
will stale the legal principle that he thought 
applicable to the facts of the case and the 
process of reasoning by which he arrived at his 
decision. 

Digests and Text Books 

The length of reports varies considerably. 
Some consist of only one page : others may 
(exceptionally) consist of 100 pages. One weekly 
part of the law report, selected at random, com- 
prised 48 pages and dealt with six cases ; 36 
pages, each of about 600 words, were occupied 
with the judgment of the judges, the longest 
being over 6,000 words. 

No lawyer, however learned, could have 
knowledge of all the cases decided by the courts 
since the 1 3th century. Fortunately he does not 
need to. In the first place, only a very small 
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proportion of the cases that have come before 
the courts is reported. Most cases turn on 
questions of fact : once the judge has decided 
which of the parties is right as to what was said 
or done, there is no doubt as to the law that 
should be applied to those facts. The only 
cases reported are those which involve some 
question of la^', c.g. expand or limit or explain 
some old legal principle, or raise a new one. 
And of the cases reported (about 1,000 every 
year) the vast bulk to-day arc not concerned with 
any principle of the common law but relate to 
the construction of some act of parliament. 
As a rule, only about a quarter of the cases 
reported are concerned solely with common 
law principles. 

In the second place, most legal problems can 


be solved by consulting decisions no farther 
back than 1900 ; very rarely will it be necessary 
to go back farther than 1800 ; and probably 
not one practising lawyer in a ihou.sand needs 
to consult the Year Books throughout the whole 
of his working life. In the third place, a very 
great deal has been done by private publishers 
to assist the lawyer in his researches. Well- 
indexed digests in many volumes exist, contain- 
ing a summary, under the appropriate subject 
matter, of nearly every reported case, giving a 
reference to the name and page of the report 
where it may be read in full. There are also 
text books on every branch of the law, with 
similar references to the cases which support the 
rules the hook sets out ; and periodicals ol 
various kinds keep the lawyer up to date. 


LKSSON 13 

How a Lawyer Works: The Common Law— 2 


I N the preceding Lesson we considered the 
tools which a lawyer has available to help 
his client. Now let us watch him using 
these tools to work out a problem you have pul 
to him. You were travelling, let us assume, 
as a passenger in youi friend's car. He was 
driving carefully, and at a leasonablc speed, and 
as he approached traffic lights they changed to 
red against him and he gently applied the foot- 
brake. As he did so the car swung violently 
to the light across the line of approaching 
traffic, there was a collision, and you were 
injured. Later, you discovered that the cause 
of the accident was defective brakes. They had 
been repaired the previous day, but the garage 
had-not secured one of the pins on one wheel — 
hence the accident. 

Search for a Legal Principle 

Your lawyer will know, without any research, 
that the driver of a motor car cannot be held 
responsible unless he has been negligent, i.c. 
failed to take proper care, and he will probably 
conclude that as the sole cause of ilie accident 
was the defective brake, and as your friend had 
just had the brakes repaired by a garage whose 
competence he had no reason to doubt, youi 
friend could not be held liable for your injuries. 
Your lawyer will next consider whether you can 
sue the repairer of the brakes, and here he has 
two tasks. The first is to establish from decided 
cases a legal principle that will make the repairer 
liable if your case can be brought within the 
principle ; the second is to convince the court 
that your case falls within the principle. 

Your lawyer will not primarily be looking 
for a case the facts in which are identical with 
the facts in your own case, although if he did 
find such a case his nsk would be ended. But 


facts arc si^ varied that the chance of their bein^ 
identical in two cases is remote, and the common 
law does not depend on rare coincidences siuh 
as that. A case with any facts will he imporlaiu 
to your lawyer, so long as it illustrates some 
principle that will enable you to hold the 
repairer responsible. 

Analogy Always a Strong Argument 

Consider a simple occurrence in everyday life. 
You have not allowed your young son, 'fom, to 
stay up and walch television. Tom thinks you 
arc wrong, and he says, “ .lohnnic Smith's 
father says it’s all right for boys to stay up and 
walch television. He lets Johnnie do it. Why 
can’t 1 ?” Your son, although he may not know 
It, IS endeavouring to use Johnnie Smith's case 
to establish a general principle -enunciated by 
Johnnie Smith's father that it is all right for 
boys to slay up and watch television. Johnnie 
Smith's father has propounded that principle, 
just as a judge propounds a principle in a case. 
Tom knows instinctively that an analogy always 
provides a strong argument, and when he says 
to you, “ If Johnnie Smith can do it, why can’t 
1 ? " he is endeavouring to use the analogy of 
Johnnie Smith’s case to convince you that his 
case falls within the principle. 

You have several answers. First, as you are 
not bound by rules laid down by Johnnie Smith’s 
father you can say the principle is not a sound 
one. No boys should stay up to walch tele- 
vision. (A court can say the same sort of thing 
if it is of higher authority than the court which 
piopoundcd the principle, e.g. if it is the court 
of appeal and the principle was propounded by 
a Judge of the High Court.) Your son has 
failed to establish the principle on which he 
relies, and loses his case. But if for some 
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reason you have to concede the principle, you 
may still say it does not apply to your son, that 
the analogy is not a good one. This may be 
because your son has to get up an hour earlier 
than Johnnie Smith (having farther to go to 
school). In other words, you may distinguish 
Johnnie Smith’s case from that of your son. 

Your lawyer (in the matter of the car accident) 
goes to work in the same way. He first dis- 
covers a case that lays down the principle 
on which he proposes to rely —the ca.se 
of the ginger beer and the dead snail, 
decided in the hou.se of lords in 19.12 and 
mentioned in Lesson 6. His next task will be 
to convince the court that this principle applies 
also to your case. He will use the facts as an 
analogy in his argument, just as your son used 
the case of Johnnie Smith. 

Appeal to Reason and Common Sense 

There now arises another point for con- 
sideration. Since the consumer of the ginger 
beer is a person “ so closely and directly 
aflcctcd ” by its manufacture that the manu- 
facturer owes the consumer a duty to lake 
care {see Lesson 6), is a passenger in a car 

so closely and directly alTectcd ” by the 
repair of the brakes that the repairer owes 
him a duty to take care ? The closer an 
analogy, the more elVcctivc it is as an argument ; 
and as a manufacturer is not a repairer, and 
a ginger-beci bottle is not a brake, nor is a 
consumer of ginger beer a passenger in a car, 
your lawyer may feel that his analogy is not 
as dose as it might be, and he may try to find 
a closer one among other decided cases. 

Further research reveals a case holding 
that a repairer came within the principle. 
True, he was a repairer of a lift, not of a motor 
car, but he was held liable to a passenger in 
the lift who was injured when the lift fell to 
the ground because rl had been negligently 
repaired. The passenger in the lift was Ihcrcfoie 
regarded as coming within the principle as 
being “ so closely and directly alfceted ” by 
the work of repairing the lift that the repairer 
was under a duty to him to repair it carefully. 
This is a closer analogy, but your lawyer gets 
still closer when he finds u case in which a 
pedestrian was injured when a w'heel came off 


a lorry on the road befcausc the wheel had not 
been properly replaced by a repairer, and the 
repairer was held liable. 

This is still not an exact analogy, for you 
were a passenger and not a pedestrian, and 
your injury was caused by a negligently repaired 
brake and not by a negligently replaced wheel ; 
but everyone would feel that the argument 
based on the analogy of this last case was 
strong, and the court would almost certainly 
hold that your case came within the principle. 

All of which goes to show that there is 
nothing very magical about legal argument. 
It is an appeal to reason and common sense, 
just like any other argument. 

Obiter Dicta 

For the sake of simplicity we have given your 
lawyer a fairly easy task. All the authorities 
are, as lawyers say, “ the same way,'’ We have 
not made him deal with conflicting authorities. 
If he had to do so, he would have to apply 
some very important rules as to the relative 
value of decisions of difl'erent courts. First, 
a decision of the house of lords binds all 
courts, including the hou.se of lords itself, in 
future cases ; a decision of the court of appeal 
binds the court of appeal in all I'ulure cases 
and all lower courts ; decisions of the high 
court that is, of one judge — arc not usually 
binding on other judges of the high court. 
Secondly, all that is binding about a case is the 
ground on which the decision was given- the 
ratio decidemh. as it is called ; and often it is 
very dilficLilt to determine what is the ground 
of a decision when it has been made by several 
judges each of whom has, in his judgment, 
decided on different grounds. 

Statements of law by a judge which are not 
part of the ground of the decision are called 
obiter dicta, and although they arc rarely 
binding, they arc entitled to some authority, 
the exact amount depending on the circum- 
stances in which they were stated. Again, the 
authority of a decision will vary according to 
Its age. Fven a higher court will hesitate to 
overrule a decision made .say 50 years ago, 
which has not been questioned since, and on 
which persons have naturally relied in carrying 
on their businesses and affairs. 


LESSON 14 

How a Lawyer Works : Statute Law 


I N the preceding lesson we considered your 
lawyer's task when the problem you 
asked him to solve was one depending 
on judicial precedent — the decided cases of 
the common law. Now we consider what 
your lawyer’s approach would be if you asked 


him to solve a problem the answer to which 
depended on enacted law, e.g. on an act of 
parliament (or statute, as it is also called), 
or a regulation, or an order made by some 
government department or similar body under 
powers given to it by parliament. 
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If the answer is contained in some act of 
parliament, his task in finding the relevant act 
will not be so difficult as was his task in finding 
the cases to answer your other problem, 
although decisions of the courts have been 
arrived at when no relevant act of parliament 
has been brought to the notice of the court. 
If he docs not know the relevant statute, a set 
of the acts indexed under their subject matter, 
or a text book, should direct him to it. And 
although there are still in force acts of parlia- 
ment that were passed in the 13th century, he 
will not need to consult musty tomes to find 
them, for several up-to-date editions of all 
the statutes in force have been published in 
the last hundred years. 

It is not frequently that he will need to 
consult any act over 100 years old, although 
Magna Carta of 1215 was relied on by a judge 
in a case in 1054, and our main law of treason 
is still contained in the Treason Act passed in 
1351 in the reign of Edward 111. 

Periodically, ancient statutes which have 
become obsolete are repealed by Statute Law 
Revision acts, and our statute book is in a 
much tidier stale than it was 100 years ago. 
The Statute Law Revision acts passed in 1950 
and 1953 repealed between them many old 
statutes, including one, passed in 1509, which 
made provision for the dowry of Catherine of 
Aragon, wife of Henry VIll. 

Legislation by Reference 

One irritation your lawyer will find is what is 
called “ legislation by reference.” If it is 
desired to amend an earlier act, that act is 
frequently not repealed, but a new act is passed 
repealing, say, part of the old act, e.g. one 
seclijon, adding further words to another 
section, and adding new sections. Your lawyer 
may thus have some complicated jigsaw puzzle 
work to do befort? he can be sure he has altered 
the main act so as to give effect to all the 
amendments. Recently the much more helpful 
practice has been adopted, at any rate when a 
statute has been extensively amended, of setting 
out the statute in its amended form in a schedule 
to the amending act. 

The number and size of the statutes passed 
vary considerably from year to year ; usually 
about 60 or 70 new statutes, running to some 
1,200 pages, are passed, but many of them 
deal with administrative matters (e.g. The fron 
and Steel Act, 1953, which provided for the 
denationalisation of the industry) that are not 
likely to concern the individual. They are not, 
it is said, “lawyers' law.’' 

Your lawyer's task in tracking down the law 
will be more difficult if your problem requires 
him to consider what is called delegated legis- 
lation, i.c. orders, regulations, and bye-laws 
made by some person or body under authority 


given to it by parliament. The practice of 
parliament in delegating its legislative powers in 
this way has greatly increased in this century, 
particularly since the First World War, and 
some degree of it is indeed almost essential for 
the proper working of the welfare state. Some 
of these provisions of delegated legislation are 
to be found fairly easily, being published by the 
stationery office as statutory instruments ; 
others of them are much more difficult to trace. 

Precise Meaning 

When your lawyer has found the enacted 
law that concerns your problem — let us say it is 
an act of parliament — he will have to ascertain 
what it means. That may appear a very self- 
evident statement, but it is nothing of the kind. 
The very fact that he is to find out what the 
statute means shows his task is entirely different 
from that which he was undertaking when he 
advised you on a matter governed by the 
common law. Then he was not concerned t6 
find out what the statements of a judge meant as 
words standing by themselves ; he had to, 
ascertain the principle illustrated by the case,\ 
and while the words of the judge enunciating 
that principle were very valuable to him, he had 
to bear in mind the facts of the case and of other 
cases illustrating the same principle. 

He reads a statute with the object of deriving 
from it the meaning expressed in its words. 
The distinction is not unlike that which exists 
between the general way you read a sentence in 
a book or newspaper and the detailed way you 
would read the same sentence if it formed one 
of the clues in a crossword puzzle. 

Rules to Help the Lawyer 

Your lawyer’s reading of the statuLc has 
another quality in common with your reading 
of a crossword clue. When you have worked out 
crosswords by the same compiler many times, 
you come to know how the compiler’s mind 
works and the manner in which he says — or 
hides — what he means. In a similar way your 
lawyer, trained to read acts of parliament, can 
arrive at the meaning of the statute much more 
accurately than a person who is not trained. 

There are certain rules to help him. These 
may be contained in the act itself, which often 
defines the words It uses, or in some general act 
such as the Interpretation Act, 1889. The 
latter, for example, tells him that “ month " 
in an act passed after 1850 normally means 
“ calendar month,” and not four weeks. Or the 
rules may be contained in decided cases which 
have laid down general principles for the con- 
struction n^f acts. Your lawyer must also have 
regard to any decisions of the courts interpreting 
the act he is considering, or even similar words 
or expressions in other acts. Tt is impossible 
here to consider the many rules. 
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There are two main methods of interpretation 
tiiat may appear to conflict. Shall the words of 
the act be read literally, or shall they be read 
having in mind the object of the act as a whole ? 
Actually there is not this sharp division between 
these methods, because every lawyer would agree 
that the object of an act must be regarded in 
order to interpret the words. But some acts 
have been read with what appears to be more 
attention to the express words used than to the 
intent of the act, and in others a reverse process 
has been followed. An excellent example of 
literal interpretation is that which was applied 
to Shylock's claim to a pound of Antonio’s 
flesh. Says Portia (in The Merchant of Venice) : 

This bond doth give thee here no jot of blood 

The words expressly are “ a pound of flesh." 

Instances where the courts have refused to 
adopt a merely literal construction are many. 
In a case in 1953 a question arose whether 
certain turns of an artist given at a theatre on a 
Sunday were a “ musical entertainment " under 
the Sundays Entertainment Act, 1932, which 
defines a “ musical entertainment " as “ a con- 
cert or similar entertainment consisting of the 
performance of music, with or without singing 


or recitation.” The turn of one artist consisted 
of imitations, dialogue, and representations, 
including those of a wife nagging her husband, 
two old ladies discussing a visit to Paris, and a 
husband insisting on going out every night to a 
” pub.” Throughout his turn a piano was being 
played on the stage. 

Was his whole performance a “ musical 
entertainment ” ? The local justices considered 
it was. Literally it may have been, but the 
divisional court on appeal held it was not, the 
lord chief justice stating : “ One has to apply a 
certain amount of common sense in construing 
statutes, and to bear in mind the object of the 
act, and the object of the act of 1932 is clearly to 
permit of there being given on Sundays public 
entertainment of the nature of what anybody 
would call concerts. If a music-hall artist appears 
on the stage and gives an entertainment con- 
sisting of patter, that cannot by any stretch of 
imagination be called a musical entertainment 
in the nature of a concert merely because there 
is somebody at the back of the stage playing a 
piano, or even an orchestra which plays so 
softly that the artist's words can be heard above 
the music.” 


LESSON IS 

Can the Law be Made Certain ?— -Codification 


T herf have now been mentioned the two 
main sources of the law — common law and 
statute law ; that is, the two methods by 
which it is endeavoured to make the law certain 
and clear. The merits and demerits of each 
have been much canvassed, and many persons 
have advocated that the common law rules 
should be embodied in statutes either to form a 
partial code containing all the law on any one 
subject, e.g. sale of goods, or (as it is contended 
would be the ideal) to form a complete code 
containing in one document all the law on 
virtually every subject. 

Several claims are put forward for statutory 
law as opposed to the common law. It is said 
that with statutory law it is more easy to find 
where the law is set out. In Lesson 14 we 
discussed the degree of difficulty your lawyer 
would encounter in tracing statutes. With 
common law one can never be anything like 
certain that one has not failed to trace some 
decision of the court which may be produced by 
the lawyer of the other side and prove fatal to 
one's ca.se. 

Resolution of the Judges 
As previously pointed out, not all the cases 
that come before the courts are reported in 
a series of law reports. Much depends on the 
views formed as to its legal merits by the private 


reporter attending the court in which it is heard. 
This would not be .so important if the courts 
were limited to considering cases which had 
been recorded in some series of law reports ; 
but this is not so. They may, and frequently do, 
consider cases that have been reported elsewhere, 
e.g. in newspapers, so long as the report is by a 
barrister. It was a resolution of the judges, 
treated as equivalent to a case, passed in 1707 in 
circumstances not now known, of which no 
original record exists, and which was first 
mentioned in a law book in 1762, that provided 
the legal justification for the conviction of 
William Joyce (” Lord Haw-Haw ”) on a charge 
of high treason in 1945. 

liUW Reporting 

In 1939 a committee set up to consider how 
the present very disordered and unsatisfactory 
system of law reporting could be improved 
achieved very little. One suggestion was that 
shorthand notes should be taken of all proceed- 
ings in the high court of justice and higher 
courts, that the judgments in these proceedings 
should be approved by the judges, filed, and 
indexed, and made available on request. This 
has been adopted to the limited extent that 
official shorthand notes of all these cases are now 
taken, and those of the court of appeal arc lodged 
in the bar library at the royal courts of justice. 
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Again, in favour of statute law it is said that 
it is more easy by means of a statute than 
through case law to bring the law up to date. 
But this tends to be more true in theory than in 
practice. It is true that in an emergency a 
statute can be, and often is, passed very quickly 
to meet new situations, e.g. on the outbreak of 
war. But when there is no obvious emergency, 
parliamentary time is so occupied that change 
of law by statute is a very slow process. 

Adapting a Law to New Needs 

It was not until 19.17 (and then only through 
the energy of a private member, Sir Alan 
Herbert) (hat a statute was passed giving effect 
to recommendations made in a divorce com- 
mission in 1912. While the power of the courts 
to adapt 01 extend the law -they would not 
accept the word “ alter ” - can be exercised 
promptly whenever a case comes before them, 
this power is a very limited one, because very 
often there -is in existence some previous 
decisibn which ties their hands, and they must 
apply the existing law however much they may 
disapprove of it. 

An example of the ability of the courts to 
adapt the law to new needs is furnished by doc- 
trines developed since the Second World War 
to protect a wife deserteil by her husband from 
being put out of the house which has been the 
matrimonial home. The husband, lot us say, 
is a tenant, protected by the Rent Restriction 
Acts. That is to say, he cannot easily be 
evicted. Having deserted his wife, he gives up 
the tenancy to the landlord for spite or some 
other reason. Can the landlord turn out the 
wife ? She is not the tenant, and at first sight 
one would have thought she had no right to 
stay. There was no decision on the poini, and 
the eourls were therefore free to decide, in 
accordance with such general legal principles 
as seem to cllecl justice (which, after all, is the 
main object of a judge in every case), and in 
general they did protect the wife. But if there 
had been some earlier decision made in difl'erent 
social and economic conditions, the courts 
would have been powerless to alter it. 

Judge will Challenge the Arguments 

When the courts are free to adapt or extend 
the law, it is true that the opportunity afforded 
for considering whether the extension or limita- 
tion is desirable is almost unparalleled and 
even exceeds that offered for considering the 
merits or demerits of a proposed bill in parlia- 
ment. Indeed, it is questionable whether any 
decision made by the human race is arrived at 
after a fuller consideration of all its implica- 
tions. Counsel on each side argues his client’s 
case, the one foretelling the dire legal conse- 
quences that will follow in parallel cases if 
the principle is extended, and the other 


foretelling the equally dire consequences that 
will follow if it is not extended. 

The judge will challenge the arguments, and 
counsel will meet the challenge as best he can. 
If the case goes to the court of appeal and house 
of lords, it will have been considered by prob- 
ably nine judges in all, the process of argument 
will have taken place three times, and when 
all is over, every possible advantage and 
disadvantage will have been canvassed and 
considered many times. 

Clear and Unambiguous 

A fourth merit claimed for statutory law is that 
it is more clear than case law. No doubt the 
vast majority of slalules are reasonably clear, 
but they cannot overcome the fact that it is 
extremely difficult —perhaps particularly in the 
English language — always to express oneself ip 
words so that what one says is clear and un|- 
ambiguoLis. A hundred years ago (I8.S4) what 
was perhaps the most courageous and mos^ 
tragic exploit of British arms the charge of thei, 
Light Brigade — was brought about by a mis-' 
understanding of a written military order 
containing 36 words. 

Ambiguity is therefore a defect which 
cannot be cntncly avoided in statutes. Very 
often the word or expression that has caused 
the trouble is a simple one in ordinary use and 
at first sight seems perfectly clear. By way 
of illustration, consider the following ca.scs, and 
decide what meaning you would give to the 
words. 1'he answers as given by the courts 
appear at the end of this Lesson 

(!) a person who is a|! 0 il 2J ycais and si\ months 
“ 23 years of age or undei ” 

(2) Is linoleum " rurniiiire " ? 

(3) Is a molur-assisied pedal cycle a “ motor vehicle " 
when It IS being pedalled along the road with the 
engine in working order but not switched on ? 

(4) Is a molor-assistcd pedal cycle a “ motor vehicle ” 
when, an essential part of the engine having been 
lemovcd, it is being pedalled along the road 

Attitude of Courts to Statutes 

Many of the ditficulties in construing statutes 
result, beyond doubt, from bad drafting ; but 
it is often suggested that the altitude of the 
courts tow'ards statutes is unduly critical and 
adds to these difficulties. The courts some- 
times refer to statutes in terms bordering on 
disrespect which they would never think of 
applying to judgments of the house of lords — 
some of which, it must be conceded, are by 
no means easy to comprehend. 

It is said that the judges tend to consider the 
common law as the true law and statute law 
as being something inferior, although no doubt 
necessary occasionally to supplement altera- 
tions in the common law. A great jurist. Sir 
Fredrick Pollock (1 845 -1 937), stated that the 
very elaborate rules by which the judges 
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interpret acts of parliament “ cannot well be 
accounted for except on the theory that parlia- 
ment always changes the law for the worse and 
that the business of judges is to keep the 
mischief of its interference within the narrowest 
possible limits.*’ 

It has been contended that it is this attitude 
of the courts that leads the drafter of a statute 
to adopt complex language in an endeavour to 
ensure that despite all subtleties and ingenioiis- 
ness of argument his meaning may be clear. 

It is difficult to resist the conclusion that 
statutes as at present drafted arc often far from 
clear. And the common law is very frequently 
difficult to ascertain and is lacking in clarity. 
Indeed, any lawyer who was asked to foretell 
what the final decision could be when the 
courts were asked to extend any common law 
principle in the manner outlined earlier m this 
Lesson, would have to confess that his forecast 
could be little more than a guess. 

The defects that exist both in oui present 
methods of drafting and construing statutes 
and in the system of common law' have led, 
from time to lime, to movements for moie 
extensive and even complete codification : 
(hat IS, for a statement of the law on most, if 
not all, subjects in the form of an act of 
parliament. 

Ideal Conception of a Code 

The main Lnglish advocate of codilication was 
.leremy Bcnlham (1748-1832). His conception 
of a code was idealistic. It should be a 
complete statement of the law on all topics, 
containing also “ moral sentences.” And ” it 
would speak a language familiar to everyone ; 
each one might consult ii at his need. It 
would be distinguished from all other books 
by its greater simplicity and dearness.” 

Although the ideal of Bentham has never been 
achieved, theie arc on the liuropcan continent 
many codes, c.g. the C'odc Napoleon, and there 
codification has served a purpose long ago 
achieved in England by the common law, i.e 
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the replacement, by one uniform law over the 
whole country, of a mass of customs varying in 
each district. One objection always put for- 
ward to codification is that the common law 
principles, being in general terms, cannot 
adequately be expressed in the precise form of a 
statute. An approach to complete codification 
in England was made in 1866 by Lord 
Westbury (1800 73), lord chancellor. A royal 
commission was set up ; but although one 
report was issued, no steps tow^ards codilication 
were taken. Sir James FitzJamcs Stephen 
(1829 94), a fumoiis lawyer who prepared 
a code for India on several branches of the law 
and was later a judge of the high court in 
t'ngland, prepared a code of the English law of 
evidence and criminal law, but this never 
became law. 

Consolidation Acts 

Considerable progress was maile in the end of 
the I9ih century and the beginning of the 20th 
century in setting out in acts of parliament the 
common law principles relating to certain 
branches of the law, and this activity produced 
the Bills of Exchange Act, 1882 ; the Partner- 
ship Act, 1890 ; the Sale of Goods Act, 1893 ; 
and the Marine Insurance Act, 1906. 

Another process which is sometimes termed 
codilication is the passing of a consolidation 
act, setting out in one act provisions previously 
contained in many acts. An example of this is 
the Income Tax Act, 1952, w'hich contains the 
provisions of the Income Tux Act, 1918, as 
amcndetl by later finance acts. 

In America the law' has been stated in the 
form of a code in what is called the Restatement 
of American Law'. This is unofficial, and is of 
itself of no binding authority ; but it has 
acquired a very high reputation, and it is not 
unknown foi it to be quoted in English courts 
as a statement of common law principles. 

Answers given by ihc courts lo ihu c|uesiions in 
page 1(>20 l.Yes 2 Yes, il easily iletachetl, otherwise 
no. 3 Yes. 4. No. 


LESSON 16 

Law of Evidence and Procedure 


A HRANrn of the law which to the layman 
appears unnecessary is that concerned 
with ” evidence ” and “ procedure ” ; to 
him it seems designed not at all to aid the court 
in arriving ut a just decision, but rather to 
hinder it by imposing on it technical and 
artificial restrictions 

The layman in his ordinary life has constantly 
to make decisions of considerable importance : 
to enable him to do so he has to weigh evidence 
and come to conclusions as to facts very much 


as a judge must do in trying a case. If he cares 
to visit a court he will find that facts which would 
have mlluenced him considerably in arriving at 
his decision will not be considered by the judge 
at all, but will be excluded on the ground that 
they are not “ evidence.” The court will insist 
on everything being piovcd ” at first hand,” 
whereas he has been quite content to rely on 
second- or even third-hand information, pro- 
vided that the persons through whom the 
information has come are known to him to be 
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reliable. In a court of law hearsay*’ informa- 
tion would normally not even be listened to, 
let alone weighed or considered on its merits. 

English law has filtered so finely the facts 
which it allows the court to consider in deciding 
a case, because of the jury system, under which 
the jury are the judges of fact. A judge, trained 
and experienced, could no doubt have been 
trusted to consider the value of “ hearsay ” 
evidence and give it due weight in his mind ; 
but in the olden days, with a jury inexperienced, 
uneducated, and very often unintelligent, the 
matter was very different. 

Direct and Circumstantial Evidence 

Bvidcncc may be cither “ direct " or “ cir- 
cumstantial." When a man is charged with 
murder, the evidence of witnesses who saw 
him strike the blow would be “ direct ” evidence. 
That he was arrested near the scene of the 
crime, that his clothes were stained with blood, 
and that a weapon with which the fatal wound 
might have been caused was found in his 
possession, would be " circumstantial." If the 
chain of events connecting the prisoner with the 
crime is strong and complete, circumstantial 
evidence can be relied on. Indeed, it may be 
safer than direct evidence, for it is a fact that 
some of the greatest miscarriages of justice have 
come about through honest but mistaken direct 
evidence wrongly identifying the prisoner with 
the person whom the witness saw commit 
the crime. 

The writer recalls how once, when he was in 
the company of a much respected coloured 
lawyer in the main street of a West Indian 
colony, two coloured taxi-drivers approached 
and asked the lawyer to settle a dispute that had 
arisen between them. One had been inside his 
car Cleaning it, and had opened the door, not 
noticing that the other’s car was driving up 
alongside, and both cars had been slightly 
damaged. The coloured lawyer listened to each 
of them in turn, casked some questions, and then 
gave his decision, which both accepted without 
demur. There was not even a fee payable, and 
the whole " case ” did not last five minutes 
What an ideal way of doing justice ! 


Normally, when a case is to be tried involving 
many facts as to which there is a controversy 
between the parties, it would be impossible for 
a judge to try a case in this simple way. First, 
it is necessary that the “ issues ** should be 
determined -that each party should state in 
writing the facts on which he relies in support 
of his case, and should further stale whether 
he admits or denies each of the facts alleged 
by his opponent. These statements are called 
ihe “ pleadings," and on reading them the 
judge will quickly and easily discover what 
is in dispute between the parties. Unfortunately, 
lawyers at all times have tended to delight in 
procedure, the rules of which become very 
complicated, adding to the cost of litigation. 
The problem has been many times considered, 
but a solution has yet to be found. 

Heard in Public \ 

All cases in English courts, with a few ex- 
ceptions, must be heard in public. This ruli 
has been of great importance in the develop^ 
ment of the law, for it ensures that the enormous' 
force of public opinion is brought to bear on the 
proceedings, and " that justice should not only 
be done but should also manifestly be seen to 
be done." The litigant who has lost his case 
may leave the court confident, it may be, that 
the judge has been wrong, but also conceding 
that the facts in his favour have been fully heard 
and considered by an impartial court. It is the 
absence of this publicity in the activities of 
many of the administrative tribunals that have 
multiplied in the “ welfare " state that has led 
to so much criticism of their activities. 

Another procedural rule of great importance 
is that the burden of proof is in almost every 
case on the plaintiff in civil cases, on the 
prosecution in criminal trials. It is for the 
prosecution to prove that the prisoner is guilty, 
not for the prisoner to establish his innocence. 
This is of great practical importance, for should 
the prosecution fail in this task the accused may, 
without taking the risk of giving evidence and 
exposing himself to the possible dangers of 
cross-examination, submit that there is “ no 
case " to answer, and demand an acquittal. 


LESSON 17 

The Legal Profession 


W HILE any litigant is entitled, if he pleases, 
to conduct his own case before any 
court in this country — and some fre- 
quently do so — the advantages to be obtained 
from the employment of trained persons to 
present his case for him are obvious. 

It is not only that the presentment of the facts 
of a case to the best advantage is a matter of 


great difficulty, demanding considerable natural 
ability as well as experience, but also the in- 
tricacies of the rules of evidence and procedure 
will almost inevitably lead to many blunders by 
the litigant in person. Nevertheless, many 
private persons prefer to conduct their own 
cases, and some have done so with outstanding 
success, even when they were opposed by the 
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most skilful members of the professional bar. In 
some modem administrative tribunals a party 
is forbidden to be represented by a lawyer, some- 
times altogether, sometimes unless the consent 
of the tribunal is obtained, the reason for this 
rule being probably the fear that legal represent- 
ation will lengthen and complicate the proceed- 
ings. In 1952 the lord chancellor gave in the 
house of lords a list of 14 tribunals to which 
restrictions of this nature applied. 

The profession of law constitutes a monopoly 
even more absolute than that of medicine, for, 
while a person without qualifications is not for- 
bidden to act as a doctor even if he receives fees 
for his work, so long as he does not describe 
himself as a qualified practitioner, any un- 
qualified person who for reward does certain 
legal work, e.g. draws a conveyance, is liable, 
with certain exceptions, to a fine. Further, so 
far as one branch of the work of a legal prac- 
titioner is concerned — namely, addressing the 
court on behalf of a litigant -no person is 
entitled to represent a litigant unless he is (in 
the higher courts) a barrister or (in the lower 
courts) a solicitor. 

Barristers and Solicitors 

The legal profession in England has two 
branches — barristers and solicitors. This divi- 
sion, although not unknown abroad, is there 
the exception rather than the rule, and in this 
country is founded on historical reasons. A 
barrister must not be approached direct by a 
litigant, but can only be “ instructed " through 
a .solicitor. It is frequently suggested that this 
duplication makes litigation costly and is not 
Justifiable. In defence of the system it is con- 
tended that it enables the litigant to obtain more 
highly skilled advice and assistance than any 
other system, since it encourages specialisation 
among barristers ; and a solicitor knows who 
are the specialists in each branch of the law, 
and can thus put his client in touch with the 
barrister best qualified to assist him in his case. 

A barrister is characterised primarily by the 
fact that he presents his client's case in court to 
a judge or jury. A solicitor’s normal duty is 
to make the case ready for presentation, usually 
under the advice of the barrister. It is prob- 
able that originally the barrister was merely 
some person who was in court when the liti- 
gant's case came on for hearing, and then 
volunteered to assist him. A class of persons came 
to be recognized as competent to be “ of counsel ” 
with litigants, and to be called “ counsel.” 

To-day the authority entitled to appoint 
barristers by ” calling to the bar ” is not the 
court itself, but one of the four Inns of Court — 
Lincoln’s Inn, the Middle and Inner Temples, 
and Gray’s Inn. These are societies of bar- 
risters ruled each by their benchers,” who have 
very autocratic powers and are not controlled 
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by the societies or indeed by any other body. 
In theory they have an almost absolute dis- 
cretion as to the persons whom they will call to 
the bar ; in practice they will, as a rule, call any 
British subject (sometimes any alien) who is of 
good character and has certain qualifications. 

These qualifications arc twofold. The candi- 
date must pass certain examinations in law, and 
must also ” keep ” 12 terms, spread over three 
years, by dining in the hall of his Inn on six 
occasions (or in the case of a member of certain 
universities, three occasions) in each term. The 
eating of these dinners is probably a survival 
from, a time when the candidate was required 
not only to dine, but also to reside within the 
precincts of his Jnn for a certain number of 
terms. No such residence for students is now 
possible, for nearly all accommodation at the 
Inns is used by practising barristers or solicitors. 

When the candidate has complied with these 
regulations, he is formally called to the bar by 
the benchers on Call Night. After he has been 
called, a barrister is subject to his benchers so 
far as professional conduct is concerned, and 
if he offends, he may be ” disbarred.” 

There is also a class of barristers known as 
” Queen’s (or King's) Counsel.” These are 
appointed by the lord chancellor for the Crown, 
from among the senior barristers. They confine 
themselves for the most part to the actual conduct 
of cases in court, where they occupy a front row 
“within the bar” of the court, distinct from the 
ordinary barristers, and they cannot appear unless 
an ordinary barrister is also briefed. Their cases 
are usually fewer, but their fees larger, than those 
of an ordinary barrister. 

Solicitor’s Training 

Solicitors before they arc qualified have a 
training more practical than that of a barrister. 
They must be apprenticed to a practising 
solicitor for a period varying from three to five 
years, and must also pass certain examinations 
in law. The Law Society controls solicitors, 
admitting them to practice, and it may remove 
them from the roll for professional misconduct. 
The solicitor may appear in inferior courts on 
behalf of his client, and will do any conveyancing 
work, i.e. the preparation of deeds, for his clients 
without assistance from the bar. 

Further, he will advise his client on law, and 
will not lake the ” opinion ” of a barrister unless 
the case is of unusual diificulty, It is only when 
litigation commences that it is customary, in the 
higher courts, to introduce the client to some 
barrister. A solicitor is entitled to sue a client 
for his fees, whereas a barrister is not, and must 
rely upon the honour of the solicitor who in- 
structs him, and whose duty it is to see that the 
fees are paid. By way of compensation, a 
barrister cannot be sued for negligence, whereas 
a solicitor is liable for negligence. 
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LESSON 18 

The Courts 


T in: main division of the courts is between 
those exercising civil jurisdiction and 
those exercising criminal jurisdiction. 
The civil courts consist of the county court and 
the high court of justice, with appeals to the 
court of appeal and house of lords. 

The county court is the civil court with 'which 
the average citizen is most likely to be familiar. 
There are heard actions on contracts and most 
actions for torts, e.g. for negligence (but ex- 
cluding actions for libel, slander, seduction, and 
breach of promise) where the amount claimed is 
not over £400. There also a creditor who has 
secured judgment may endeavour to compel the 
debtor to pay his debt by means of a judgment 
summons which, if the debtor does not pay and 
it is sl.ovn he has had the means to pay, will 
result in his being sent to prison. 

Left to C’ounty Court to Decide 

C ounty courts have also lurisdiction to deal 
within certain limits with many other matters, 
e.g. landlord and tenant disputes, and wmding- 
up of small companies. And it has become the 
practice of the legislature, whenever any new act 
makes it necessary for some fact to be deter- 
mined speedily and cheaply in connection with 
the modern system of control of contracts, to 
impose the duty of deciding the fact on the 
county court. Thus when the Landlord and 
Tenant Act, 1954, entitled landlords to increase 
the rent of their tenants so long as (among other 
requirements) the house was in certain specified 
respects in good lepair, it was left to the county 
couif to decide whether these conditions had 
been satisfied. In one impoitant matter — 
namely, the control of the rent of furnished 
premises- the legislature did not make use of 
the county court, but set up for that purpose 
new administrative tribunals, called the Rent 
Tribunals. Since the end of the Second World 
War county court judges have added to their 
duties in many districts by hearing divorce cases 
as “ commissioners." 

Cases in the county court arc heard by the 
judge sitting alone, and although in theory a case 
may be heard by a judge and jury, in practice 
this is now almost unknown. The county courts 
deal with by far the greater part of the civil 
litigation of the country. The courts are not 
connected with the counties, but England and 
Wales arc divided into districts in each of which 
a county court sits at various convenient points 
as often as business requires. The maximum 
number of county court judges is 80. 

A county court ludge must be a barrister of 


at least seven years’ standing, although in this 
case, as in all cases where a minimum standing 
is required for a judicial appointment, the 
persons appointed have normally a standing 
much in excess of the minimum. The salary 
IS £2,800 a year, there is a retiring age of 72, 
which may be extended to 75, and there arc 
rights to a pension. These judges are appointed 
by the lord chancellor, and may be removed by 
him for incapacity or misbehaviour. For each 
court there is a registrar, who is a solicitor, and 
one person may be registrar of several courts. 
The registrar is in charge of the olTice stalf of 
the court, and he has power to hear ccrtaiin 
proceedings. ] 

High Court of Justice 

Cases which arc not heard in the county 
court— usually because the matter is outside 
the jurisdiction of that court -arc heard by the 
high court of justice. This consists of three 
divisions : queen's bench ; chancery ; and 
probate, admiralty, and divorce. Although in 
theory any division of the high court may hear 
any matter, in practice there is specialisation. 
The queen's bench division hears actions on con- 
tracts or for torts, e.g. negligent driving ; the 
chancery division is concerned with matters 
such as partnership and trusts ; the probate, 
admiralty, and divorce division, with the matters 
indicated by its name. In addition to the lord 
chancellor (who in practice never sits in the 
high court), the lord chief justice, and the 
president of the probate, admiralty, and 
divorce division, there must be at least 25 high 
court judges and not more than 39. 

Appointments to High Court Bench 

Although in theory any of them may be 
requiied to sit in any division, in practice each 
keeps to the division with the work of which he 
is familiar, not fewer than five being attached to 
the chancery division, not fewer than 17 to the 
queen's bench division, not fewer than three to 
the probate, admiralty, and divorce division. 
The head of the queen's bench division is the 
lord chief justice ; of the probate, admiralty, 
and divorce division, the president of that 
division ; and both of these normally sit as 
judges in their divisions. The head of the 
chancery division is the lord chancellor, but he 
normally sits in the house of lords, not in 
his division. A high court judge must be a 
barrister of at least ten years’ standing. 

One might expect that appointment to the 
high court bench would be by way of pro- 
motion from the county court, but although 
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there have been some instances of this in recent 
years, such appointments arc exceptional and 
the vast majority of the appointments are made 
from barristers in practice. The salary of a 
high court judge is £8,0CX) a year, and there is a 
pension after 15 years' service or on retirement 
for ill-health. There is no retirement age, and 
in practice judges tend to sit until well into their 
seventies. Indeed, there is usually at any given 
time at least one judge who is 80 or more. The 
judges are appointed by the lord chancellor, 
but one of the most imporianl aspects of their 
ofhee is that they can be removed only by the 
Crown on an address presented by both houses 
of parliament. This provision dates from the 
Act of Settlement, 1701 , and is designed to make 
the iudges independent of the executive. They 
need not fear they will be removed should 
they, when trying a case in which the Ciown 
is a party, give a decision against the Crown. 

Queen’s Bench 

The high court sits in London, but queen's 
bench cases may be heard at the assizes which 
are held at various provincial towns. For each 
case the court consists of one )udge. Formerly, 
most cases in the queen’s bench division were 
tried by a judge and jury, but to-day juries arc 
used only if accusations of fraud arc made, and 
in certain actions, c.g. libel, slander, and breach 
of promise. Probate cases and defended 
divorce petitions may still be heard by a jury, 
but in practice rarely are. 

The court of appeal sits in L ondon, and hears 
appeals from the high court of justice and also 
lioni the county courts. The judges of the 
court are the master of the rolls and eight lord 
lasliccs, but the court is ilividcd into divisions 
in each of which three judges sit. Not infre- 
quently judges of the high court sil temporal ily 
m the court of appeal. The salary of the 
master of the rolls is £9,000 a year, of the lords 
justices £8,000 a year, and pensions are attached. 

Pinal Court of Appeal 

The house of lords is the iinal court of appeal. 
Cases are not heard by the house ol' lords itself 
but by the lord chancellor and lawyers —usually 
promoted from the court of appeal —who are 
life peers and are called “ law lords." There 
arc nine life peers. Any peer who holds or has 
held high judicial office may also sit. The 
court usually consists of three or five of these 
iudges. The salary of the lord chancellor of 
Fngland is £12,000 a year, and of each law lord 
£9,000 a year. 

It should not be assumed in any appeal that 
the evidence in the case is heard again. The 
procedure is very different. The appeal court — 
whether court of appeal or house of lords — has 
before it shorthand notes of the evidence, on an 
appeal from the high court, or the judge's 


longhand notes of the main points in the 
evidence in an appeal from the county court. 

The most usual ground of appeal is that tho 
judge has erred in law, that is, has wrongly 
applied the law to the facts he has found. It 
is also possible in all cases in the high court and 
certain cases in the county court to appeal on the 
ground that the judge has made a mistake in 
fact, i.e. has found facts which the appeal court 
does not consider should have been found on 
the evidence. In some cases leave of the court 
is necessary before an appeal can be brought. 
In the case of appeals on fact from trials by 
jury, it is necessary to show that there was no 
evidence on which the jury could have come to 
their decision. 

Lay Juslices of the Peace 

It follows from what has been staled above 
that the judge of a court which hears civil 
proceedings must be a trained lawyer. When 
one comes to criminal proceedings it is therefore 
surprising to find that all cases (with a few 
exceptions) must in the first place come before 
judges who, except in the large towns, are lay- 
men without any legal training at all, and that 
the large majority of cases arc also in fact 
decided by lay judges. This is due to our system 
of lay justices of the peace who sil in magistrates’ 
courts, formerly called police courts, the change 
of name having been made to indicate that these 
courts are impartial as between the police, who 
normally prosecute, and the accused. I'herc arc 
some 25,000 of these justices, and they sit in over 
1,000 courts, the muMmiim number who may 
sit at any court on any case being seven. 

The justices, many of whom are women, are 
appointed for each county and borough by the 
Crown on the advice of the lord chancellor. 
They leccive no remuneration but, since 1949, 
certain expenses arc paid. They decide ques- 
tions both of fact and of law that come before 
them. Although justices are now required to 
attend courses of instruction, it may well be 
wondered how persons without full legal training 
can carry out these duties ; the answer is pro- 
vided by the fact that the juslices have a paid 
clerk who must, in general, be cither a barrister 
or a solicitor with live years’ standing. He 
advises the justices on points of law that arise. 

Categories of Cases 

Cases that come before justices can be 
somewhat loosely divided into two categories: 
(1) less serious cases which they decide them- 
selves, in " petty sessions" ; (2) more serious 
cases which they merely investigate to ascertain 
whether they think the prosecution has made 
out a prhm facie case— if there is such a case, 
they " commit " the accused, i.e. send him for 
trial before a judge and jury at quarter sessions 
or, for the most serious cases, at the assizes or, 
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in London, ihe Central Criminal Court (com- 
monly called the Old Bailey). 

In London and in some of the larger pro- 
vincial towns the judicial work of the Justices 
is carried out by a trained lawyer who receives 
a salary, and in the city of London by the lord 
mayor or an alderman. Outside the city of 
London, except where there is a magistrate 
who is a lawyer, at least two justices sit to hear 
any case. 

Methods of Appeal 

The greater part of the work of the justices 
consists in hearing and themselves deciding 
cases. There are roughly three-quarters of a 
million persons convicted in such cases annually, 
about one half of the convictions being for 
motoring offences. The number of persons 
who arc convicted on a trial by a judge and jury 
after having been committed by the justices is 
likely to be about two per cent, of that number. 
The justices also have an extensive jurisdiction 
in disputes between husbands and wives and in 
a large number of miscellaneous matters, e.g. 
afliliation cases. 

There arc two methods of appeal from 
decisions of the justices in petty sessions. An 
appeal may be made to quarter sessions, where 
the whole case is heard again by an appeals 
committee of quarter sessions consisting of 
from three to twelve justices, or by a recorder in 
a borough which has a separate court of quarter 
sessions. There is no jury. An appeal on a 
point of law may be made to the queen's bench 
divisional court, consisting of three high court 
judges, either from the decision of petty sessions 
or quarter sessions. There is no further appeal 
to the court of appeal or house of lords. 

Trial by Jury 

When justices do not themselves decide a 
case but merely decide whether i\ prima fade axse 
has been made out, and then commit the accused 
for trial at quarter sessions or assizes or, in 
London, the Old Bailey, that trial takes place 
before a judge and jury. The accused is then 
said to be tried on indictment, i.e. on a bill of 
indictment containing the charges made against 
him. At boroughs which have a separate court 
of quarter sessions, cases are tried by a jury and 
the recorder, who is the .sole judge. He is paid 
a small salary, and must be a barrister with at 
least five years' standing. He normally also 
continues to practise, so that the office is only 
part-time. At county quarter sessions, where 
again there is a jury, the justices are the judges, 
but not more than nine may sit at any court ; 
in practice, they have an experienced chairman 
who is generally a trained lawyer in receipt of 
a salary, and this chairman really acts more or 
less as the sole judge. 

On trials at assizes there is a jury, and the 


trial is conducted by a high court judge or on 
some occasions by a queen's counsel of 
seniority specially appointed as com- 
missioner " — except at the Old Bailey, Lon- 
don. Here, although a high court judge sits to 
try very serious cases, e.g. murder, many cases 
are tried by the recorder of London, or by the 
common serjeant, or by the judge of the City of 
London court. 

From trials by jury, whether at quarter 
sessions assizes or the Old Bailey, there is an 
appeal to the court of criminal appeal against 
conviction and for sentence. . Like most other 
appeals, this does not involve the re-hearing of 
the evidence. The appeal lies on any point of 
law, and, with leave, on fact or against 
sentence. On appeal, the sentence may be 
increased — and frequently is. The court of 
criminal appeal has no power to order h 
retrial, apart from a few exceptional cases, al- 
though it has for long been strongly advocated 
that this power should be given to it. As k 
result, although the court has power to allow ^ 
conviction to stand in spite of some technical 
fault in the proceedings, if the court considers 
there has been no miscarriage of justice, in 
many cases the court is compelled to quash, 
i.e. cancel, a conviction because of some 
irregularity which is too serious to be regarded 
as a mere technicality, even though there is no 
real doubt as to the guilt of the accused. As 
the court has no power to order a re-trial, the 
accused escapes entirely. There is no appeal 
against an acquittal. 

Court of Criminal Appeal 

The court of criminal appeal consists usually 
of three judges of the queen’s bench division, 
of whom the lord chief justice is frequently one. 
There may be about 100 appeals a year, the 
conviction being quashed in about one-third, 
and the sentence altered in about one-half. 
From the court of criminal appeal an appeal 
lies lo the house of lords (constituted as in the 
case of appeals m civil cases), but only in very 
exceptional cases. The attorney-general (or 
in some circumstances the solicitor-general) 
must certify that the appeal involves a point of 
law of exceptional public importance and is 
de.sirable in the public interest. There is on 
average perhaps one such appeal every year. 

Coroner’s Court 

This brief summary of the courts of English 
justice has of necessity omitted several. The 
most important of these is the coroner’s court. 
It is a court of great antiquity and was ancient 
in Shakespeare’s day. The main duty of the 
coroner's court to-day is to inquire into un- 
explained deaths, by an inquest or post-mortem 
examination. The coroner receives a salary and 
must have either legal or medical qualifications. 
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Another court is the judicial committee of 
the privy council. Its main task is to hear 
appeals from the colonies and member-countries 
of the British Commonwealth, although most of 
the dominions have now abolished this appeal. 
The judicial committee consists of law lords and 
other judges who normally hear appeals in the 


house of lords, with the addition, where the 
appeal involves some matter of the local Jaw 
of some colony or dominion, of lawyers who 
have special knowledge of that law. The judicial 
committee also hears appeals from the ecclesias- 
tical courts, e.g. when a clergyman has been 
removed for immoral conduct. 


BRITISH CONSTITUTIONAL LAW 

LESSON 1 

Constitutional Law and its Sources 


C ONSTITUTIONAL law can be defined as the 
law relating to the government of a 
state : the law defining the relationship 
between those who govern and those who are 
governed, provided it is remembered that those 
who govern are usually also subject to the law. 

In the government of any stale ihree functions 
will be seen in operation. There musl be some 
persons to say what acts may be done, some 
persons who do acts purporting to be justified 
by the permission given, and some persons who 
decide whether acts done have in fact been 
justified by the permission. These three func- 
tions are performed by the legislature, the 
executive, and the judiciary, although there is 
much overlapping ; and a great pari of British 
constilutional law consists of the rules governing 
the activities of these bodies. 

There is no reason why all these functions 
should not be performed by one person, and in 
a stale governed by an absolute monarch they 
would be so performed, as witness the remark of 
Louis XIV, Veiat, moi ” (the state, that 
is myself), which was not mere vainglory but 
correctly stated a constitutional fact. 

British Constitutional Rules 

In democracies, particularly in the U.S.A., 
these functions lend to be divided among several 
bodies (with considerable overlapping), and the 
rules by which they are divided in any slate 
make up an important part of the constitutional 
law of that state. An American, when he talks 
of the constitution of his country, has no diffi- 
culty in knowing to what he is referring. He 
can buy a copy of a document entitled The 
Constitution of the United States, established and 
ordained by the people of the United States, and 
if any question arises as to whether any act is 
or is not constitutional, i.c. whether any body 
has exceeded the powers reposed in it under 
the division referred to, the answer will be found 
by a consideration of the terms of that document 
and its amendments. 

An Englishman is in a very different position. 
There is no document, or collection of 


documents, containing the authoritative state- 
ment of the whole of the British constitution. The 
truth is that the constitutional rules do not exist 
in any one document. They must be deduced 
from many sources. 

These sources are of two kinds : the laws of 
the constitution proper, and the conventions of 
the constitution. The first includes written 
statute law and also unwritten common law 
to be derived from the decisions of judges. 
Instances of statute law are Magna Cana, 1215 ; 
the Petition of Right, 1628 ; the Act of Settle- 
ment, 1701, which established the hou.se of 
Hanover as successors to the throne of 
England : and the Declaration of Abdication 
Act, I9,'^6. 

Conventions of the Constitution 

An instance of common law is to be found in 
the maxim “ the king never dies.*' As a result 
of this rule, when the person who is king dies 
the sovereignty is transferred instantly to the 
person next in succession without any proclama- 
tion or coronation. That is why we speak of 
the demise ” of the Crown ; the precise meaning 
of “ demise " is not “ death ” but “ transfer." 

The laws of the constitution are part of the 
ordinary law ; the conventions of the constitu- 
tion are not, in reality, laws at all, for they are 
not enforceable by the courts. They are rules 
developed from the habits and practices of 
political life, and a breach of them might have 
political, but could not have legal, consequences. 
There is no law, either in the statute book or in 
any reported case, which makes it a legal offence 
for a government that does not enjoy the sup- 
port of a majority in the house of commons to 
refuse to resign, or which compels parliament 
to meet every year. These arc conventions, but 
at the present time they are observed as care- 
fully as though they were laws, although their 
force rests merely on general conveniencc. 

The conventions of the constitution may 
change through alterations in political thought. 
Thus, it may be said to-day that it is a conven- 
tion of the constitution that the sovereign 
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should not veto any bill which has been passed that the president should be elected by a body 
by both houses of parliament ; 200 years ago of electors, themselves elected by the people, 
no such convention existed, and the change The electors were intended to use their own 
has been brought about without the passing of discretion in their voting. To-day the electors 
any law. are themselves elected on a ticket system, and a 

Even in countries with constitutions declared vote for any elector represents a vote for a 
in one document, conventions grow up as they particular presidential candidate whom he is 
do in Britain, and with, in practice but not in pledged to support. And this change has been 
theory, the force of law. Thus the intention of brought about without any amendment of the 
the framers of the American constitution was American constitution. 

LESSON 2 


The Supremacy 

O NU of the most fundamental principles 
of English constitutional law is the 
supremacy of parliament as the sole 
lawmaking authority, although it will be 
necessary to consider how' far in the piesent 
welfare slate some aspects of that principle came 
to be accepted as practical realities lo-da>. 

The supremacy of parliament involves three 
propositions : (1) that no person or body in the 
state can declare to be invalid or refuse to 
enforce any law made by parliament ; (2) that 
parliament's power ol' lawmaking is unlimited, 
and even parliament itself cannot limit it, e.g. 
by declaring any law to be unalterable ; (3) 
that no person or body in the state other than 
parliament can make any law unless the powci 
to do so has been delegated to it by parliament. 

In these l.cssons it will be necessary to consider 
each of these propositions in turn. 

The lirst proposition — that no person or body 
in the stale can declare to be invalid or refuse 
to enforce any law made by parliament - may 
not appear a very surprising statement, but 
when our parliament is compared with the Icgis^ 
lativc bodies of other countiies, the unusual 
character of the proposition is made clear. 

Parliament of the United Kingdom 

In the constitution of the II. S. A. the most 
striking feature is not the sovereignty of any 
legislature, cither congress or a state legislature, 
but the supremacy of the conslituion. Each of 
these legislatures derives its powers from the 
constitution, and can make no law which it is 
not authorised to make by the constitution. If 
the legislature passes any law, the courts may 
declare the law' invalid because it is against the 
constitution. In the United Kingdom parlia- 
ment derives its power from the law itself and 
not from any formal constitution. If the 
question were asked, “ Why is a law made by 
the congress of the U.S.A. binding on the 
courts ? " the answer would he “ Because the 
power to make laws on this mutter is given to 
congress by the constitution of the United 
Stales.” If a similar question were asked in 


of Parliament 

respect of laws made by the parliament of the 
United Kingdom, the answer would be simply. 

Because under the law of the United Kingdom 
parliament has the power to make laws.” i 

The Bill of Rights \ 

This proposition of the supremacy of parliuv 
men! has not always been accepted. In former 
times the Crown did claim the power, not, 
perhaps, to declare any law made by parliament 
to be invalid, but to ” suspend ” the law so that 
It had no clVecl (which came to much the same 
thing), or to ” dispense ” with it in the case cl 
certain individuals so that it did not apply to 
them. This claim of the C rown raised a pro- 
blem that became acute in the reign of James II, 
when that king, being a Catholic, endeavoured 
to “ dispense ” with the laws that excluded 
Catholics from office, and next, by declarations 
of indulgence in 1687 and 1688, declared it his 
will and pleasure that all penal laws in ecclesias- 
tical matters should be ” suspended.” 

It was left to the Bill of Rights, 1689, to 
condemn absolutely the suspending power and 
to dccUiic illegal “ the pretended power of dis- 
pcMising with laws . . . us it hath been assumed at d 
cxeicised of lute."' This undoubtedly ended the 
C^rown's suspending power, but the exact 
position of the dispensing power is not quite 
clear after that time. In 1948, and again in 1956, 
when a bill abolishing capital punishment had 
been passed by the house of commons but not by 
the house of lords, it was suggested that if during 
that time the home secretary automatically re- 
prieved all persons convicted of murder, this 
might amount to an illegal exercise of the 
dispensing power conlrary^lo the Bill of Rights. 

The second proposition involved in the 
doctrine of the supremacy of parliament — that 
the power of parliament is unlimited and there 
is no law that it cannot alter -also may not 
appear surprising until you consider the position 
of the legislatures of some other countries. 

In countries in which the legislature is not 
sovereign but is under a constitution, the legis- 
lature has no power to change that part of the 



1629 


The Supremacy of Parlinnipnt 


law which consists of the constitution. The 
power of changing the constitution in such 
states is placed in the hands of some body 
other than the legislature. For example, an 
amendment of the American constitution can be 
brought about with the consent of two-thirds 
of both houses of congress and with the ratifica- 
tion by the legislatures of three-quarters of the 
states. One obvious result of this is a strong 
tendency to conservatism on all constitutional 
questions. , 

Unable to Bind Future Parliaments 

Some illustrations of the complete sovereignty 
of the English parliament will make the dis- 
tinction clear. The Act of Settlement, 1 701, fixed 
the succession to the Crown m the house of 
Hanover. When one recollects the fierce 
struggle that had taken place less than a century 
earlier to uphold the divine right of kings, the 
great significance of the change to a statutory 
right is made clear. 

Yet parliament was able to alter the succession 
again by the Abdication Act, 1936, which re- 
sulted in the passing of the Crow n from Edward 
VI 1 1 to his brother George VI and his heirs. 

The thiid proposition involved in the doctrine 
of the supremacy of parliament is that parlia- 
ment is unable to bind future parliaments or to 
control Its own future acts. A signiticani illus- 
tration of this is provided by the acts fixing the 
maximum periods for which one parliament 
may sit. Ihe Parliament Act of 1911, among 
other enactments, repealed the Septennial Act, 
and decreed that the maximum life of parhament 
should be five years. This was intended to be a 
protection for the electorate so that it might 
have the right at frequent intervals of electing a 
body to represent its views, and should not be 
compelled to be ruled by a body in which it had 
lost confidence. 

Yet the same parliament which passed the 
five-year deciee extended its own life to eight 
years, in order to avoid a general election during 
the First World War. Similar annual acts of 
prolongation were passed during the Second 
World War by the parliament elected in 1935 ; 
and it would be perfectly Icpl for any 
parliament to pass a law that its life should be 
extended to twenty years. 

The “ Offending Numeral ” 

The doctrine of the supremacy of parliament 
has been carried so far that even if parliament 
declares a certain law to be unalterable, that docs 
not bind parliament ; it can at any time ignore 
the self-imposed restriction and alter the law. 
It is not easy to see why such a rule is essential, 
or why it should not be possible to give effect 
to a rule that certain laws should be alterable 
only in a special manner, e.g. by a referendum — 
by a vote of all the electors in the country. 


While the rule is established beyond question, 
in theory it is certain that there are many laws 
which parliament would never in fact alter, and 
so great is this certainty that one feels that for 
practical purposes the rule must be regarded 
as subject to some qualification. This is illus- 
trated by two examples in recent years, one in 
Scotland, the other in South Africa. 

When on the death of King George VI his 
elder daughter succeeded to the throne as 
Queen Elizabeth 11, resentment was felt by some 
persons in Scotland at the use in her title of the 
numeral II, described as the “offending numer- 
al." There were two grounds of objection. First, 

It was said that the numeral was inconsistent with 
historical fact, since the Queen was the first and 
not the .second of that name to be queen of the 
United Kingdom of Great Britain, the first 
Queen Elizabeth having been queen of England 
only (leigncd 15,58 1603). 

Scots Law 

Secondly, the use of the numeral was said to be 
an infringement of the Treaty of Union between 
England and Scotland, which became effective 
m 1707, and of the acts of the parliaments of 
l.ngland and Scotland which had affirmed the 
treaty, because it inferred that the kingdom of 
England still existed as a separate kingdom and 
had not, as provided by the Treaty of Union, 
been united with Scotland into “ one kingdom 
by the name of Great Britain.” 

As that treaty slates with reference to many of 
its provisions that they are fundamental and 
unalterable, it was contended that it was not 
possible for parliament to alter them. Pro- 
ceedings were taken in the court of session in 
Edinburgh to prevent the further use of the 
numeral, those taking the proceedings making it 
clear that they were in no way criticising the 
Queen, or disloyal. The court, on various 
grounds, dismissed the proceedings, but during 
them there was much discussion as to the view 
of Scots Law as to the power of parliament to 
alter an act stated to be unalterable, and it was 
conceded by the lord advocate on behalf of the 
Crown that fundamental provisions of the treaty 
could not be altered h\ parliament. The lord 
president staled that the principle of the un- 
limited sovereignty of parliament was not part 
ot the conslilLilional law of Scotland, and in- 
dicated that in his view the principle even in 
England was based more on academic logic 
than on practical reality. 

Statute of Westminster 

The Statute of Westminster, 1931, has also 
made it difficult to accord full force in practice 
to this aspect of the doctrine of parliamentary 
supremacy. That statute, by .section 4, enacted 
as law a rule which had previously existed only as 
a convention — namely, that the parliament of 
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Great Britain should not make any law for a 
self-governing dominion except at the request 
and with the consent of the dominion. Does this 
limit the supremacy of parliament ? Could 
parliament repeal this provision and make a 
law for a dominion even against the expressed 
will of that dominion ? 

One answer has been provided by a lord 
chancellor (Viscount Sankey) in the house of 
lords in 1935 : “ Indeed the Imperial parliament 
could as a matter of abstract law repeal or 


disregard section 4 of the statute. But that is 
theory and has no relation to realities/’ 

The lack of reality of the doctrine is illustrated 
by a case in the Union of South Africa in 1952 
in which it was stated: “The only legislature 
which is competent to pass laws binding on the 
Union is the Union legislature. The Union is an 
autonomous sovereign state in no way sub- 
ordinate to any other country in the world,” 
In an earlier South African case it had been said: 
“ Freedom once conferred cannot be revoked/’ 


LESSON 3 

The Supremacy of Parliament, and the 
Welfare State 


T ut third proposition involved in the 
supremacy of parliament is that no person 
or body in the land except parliament can 
make any law unless the power to do so has been 
delegated to it by parliament. Parliament has 
no rivals. This proposition is literally true 
to-day, but it will be necessary to consider later 
to what extent in practice it has been affected by 
constitutional changes in recent years and par- 
ticularly by the vast transformation caused in 
this country by the welfare state. 

In modern times, in this as in some other 
matters, we have something resembling a return 
to the practice of Tudor times, although the 
powers of making laws ate enjoyed not by 
the king or queen in person but by the govern- 
ment departments, i.c. the executive, and 
although they are exercised not in defiance of 
parliament but under powers delegated by 
parliament. The power of the executive to 
mal^e laws arises mainly to-day first, in times 
of emergency, and secondly, for the purpose 
of operating the welfare state. 

Emergency Powers 

The Emergency Powers Act, 1920, confers on 
the executive power to proclaim an emergency 
whenever it appears that any action has been 
taken or is immediately threatened by any 
person or body of persons calculated to deprive 
a substantial portion of the community of the 
essentials of life by interfering with the supply 
and distribution of food, water, fuel, light, or 
the means of locomotion. This emergency 
remains in force for only one month, although 
it may be renewed, and parliament, if not 
sitting, must be at once recalled. 

So long as a state of emergency exists, the 
executive may make regulations by order in 
council for securing the essentials of life to the 
community, and a breach of these regulations 
is a criminal olTence. The regulations cease 
to be valid unless they are confirmed by parlia- 
ment within seven days, and in any event they 


cannot impose compulsory military service br 
industrial conscription, or make it a crime 'to 
strike. A state of emergency was declarkd 
during the general strike of 1926 and also 
during the railway strike of 1955. 

In the emergencies of war much wider 
powers were given to the executive in both 
world wars. In the Second World War the 
Emergency Powers (Defence) Act, 1939, em- 
powered the executive to make laws by means 
of defence regulations for a very large number 
of purposes, covering almost all the wai 
activities of the country but excluding industrial 
conscription. A similar act in 1940 conferred 
the power to make regulations imposing indust- 
rial conscription. By means of these regulations 
a vast control was created of industry, supplies, 
and essential services, and innumerable restric- 
tions were imposed on freedom of every kind. 
Perhaps the most important restriction on 
freedom from the constitutional point of view 
was the famous -or notorious— Regulation 
18B, which interfered with personal liberty to 
an extent recalling the most arbitrary powers 
of the Stuart kings. 

This regulation empowered the home secretary 
to detain, i.e. imprison imtefinitely without trial, 
anyone, whether an alien or a British subject, 
on certain grounds, one being that he was a 
person who the home secretary had “ reason- 
able cause to believe ” was of “ hostile origin 
or association,” c.g. a member of a fascist 
organisation. 

In emergencies and in- war-time, departures 
from normal practices are perhaps to be 
expected, but the extremely wide power of the 
executive to make laws by regulations under 
ordinary peace-time conditions for the purposes 
of the welfare state must be considered a striking 
invasion of the supremacy of parliament. 
To-day for these purposes a mass of laws far 
exceeding the legislative output of parliament 
is made by the government departments of 
the executive under powers delegated by 
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parliaineni. and in very many cases the power 
of making laws by regulations is not confined 
to government departments but extends to 
various bodies to which the power has been 
sub-delegated by some government department. 

In order to appreciate the wide extent of 
this power of legislating by regulations and to 
be able to consider whether any check should 
be imposed on it, it is necessary to realise 
what is meant by the welfare state, and to be 
aware of the great changes that have taken 
place in the last hundred years or so in the 
legal and political conception of the duties 
of the state to the community. 

In the early 19th century the activities which 
the state was expected to carry out were few 
in number, in accordance with the accepted ideal 
that state interference could be only injurious. 

Child-welfare was unknown. Unemployment 
relief was unknown. Wages were uncontrolled, 
and until 1824 trade unions enabling workmen 
to combine were illegal. There were virtually no 
building restrictions or town planning. 

Freedom of Contract 

As to services and goods, it was no concern 
of the state if water was impure, if coaches 
were rickety or their drivers incompetent, or 
if food was tainted. The only apparent ex- 
ception arose where the state's own interest 
was affected. Thus it was a crime to adulterate 
tea, because there was a duty on tea and the 
revenue would suffer if material which had 
not borne the tea duty because it was not tea 
at all was sold as tea. There was the doctrine 
of freedom of contract, under which it was 
considered that the inteiests of the community 
would best be served by leaving everyone free 
to make such contracts as he pleased, it being 
conceived that as each individual knew his 
own interests best, he could safely be left to 
enter into such contracts as would forward 
his interests and so forward also the interests 
of the community. But what freedom of 
contract could there be between an employer 
and a workman in times of unemployment, 
or between a landlord and a tenant when 
houses were scarce ? 

The fact that the slate did not interfere in any 
of these matters was not due to mere heedless- 
ness or lack of humane feelings. It was in part 
caused by a deep conviction that interference 
was bound to be injurious to the community, 
a conviction illustrated by an incident in the 
house of commons in 1833. The house was 
considering a proposal to reduce the hours of 
work of children in textile mills, and it was 
contended that this would result in the collapse 
of the industries of the country and cause 
inevitable famine, an argument which produced 
from William Cobbett (1726-1835) the retort 
that it appeared that the ** great stay and 
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bulwark " of England was not, as he had 
thought, her navy, her commerce, her colonies, 
or her bank, but the labour of a few little 
girls. 

There was a very strong feeling in favour of 
individual liberty— that a man should be 
entitled to do what he liked with his own — a 
feeling that still persists in this country. But 
in the 19th century this right was recognized to 
an extent which ignored almost completely any 
conception of a duty not to injure the com- 
munity, as two examples will show. The first 
of these is afforded by the almost inconceivable 
difficulties encountered by the state in bringing 
to an end the scandal of the “ climbing boys ” — 
the miserable boy chimney sweeps, such as Tom 
in The Water Babies, by Charles Kingsley (1819- 
75). In spite of a campaign originated in 
1773 by Joseph Hanway (1712 86), in spite 
of the early activities of Lord Shaftesbury 
(1801 55) which led to an act of 1840 making 
it a criminal offence to sweep chimneys by setting 
boys to climb them, the practice continued 
until 1875, and in the later years even increased. 

It was known that the practice was illegal, it 
was accepted that chimneys could be properly 
swept by mechanical means, it was realized that 
the use of boys led to frequent deaths by 
suffocation and also to the onset of cancer, and 
yet persons otherwise humane continued to 
have their chimneys swept in this way. In the 
rare cases where there was a prosecution the 
magistrates imposed a merely nominal fine, 
e.g. 2s. 6d. It was shown that it is useless to 
make laws unless one can ensure that they will 
be properly enforced. When the evil was ended 
by an act of 1875, the method which succeeded 
was one now very familiar to us in the welfare 
state — a system of control by licensing. Fvery 
chimney sweep who had employees was required 
to obtain an annual certificate from the police. 

Landowner’s Revenge 

An example of the extreme lengths to which, 
in the 19th century, the right to do what one 
liked with one's own was carried is provided 
by a case in the house of lords in 1895. A 
landowner was annoyed with the Bradford 
corporation because they had refused to pur- 
chase part of his land for their water-supply 
scheme, the water for which percolated under- 
ground through his land. In revenge he sank 
a shaft on his land which reduced the amount 
of water for the scheme and also discoloured 
the water. The corporation brought an action 
against him, which ultimately went to the house 
of lords, but that court held he was entitled to 
do what he had done. One of the lords stated, 
“ He prefers his own interest to the public good. 
He may be churlish, selfish, and grasping” — 
but he was entitled to use his own property as 
he pleased. 
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LESSON 4 

The Welfare State: Legislation by 


Government 

W Hi'N we turn from the picture of England 
in the l^lh century and consider what 
the position is in the welfare state, we 
see a very great change and can appreciate the 
vast increase in state interference — administra- 
tive activity by the executive -that is necessary 
to-day. In the l^th century it was considered 
that the duty of the state could be summed up 
in the words “ laisse/ fane '’ leave people 
alone. Now it is considered to be the state’s 
duty to regulate the day-to-day alfairs of 
virtually everyone. 

It is now almost the exception to find any 
activity that is not controlled by some law. 
'fo lake only a few examples, we have laws of a 
most detailed nature regulating factories, mines, 
and shops, the employment of women, children 
and young persons, and the quality of the food 
we buy. We lind a vast number of activities and 
occupations which can be carried on only with 
the approval of, or licence from, some authority, 
or by persons who possess certain qualifications 
doctors, veterinary surgeons, bus drivers and 
conductors, dealers in slocks and shares, to 
mention only a few. We find extensive 
schemes administered by the slate conferring 
rights on certain perstins, c.g. the national 
health, national insurance, and pensions schemes. 

Private Rights and f^ublic Interest 

We find the slate setting up bodies to control 
certain industries, e.g. agriculture. We find 
the iOate not leaving persons in certain relation- 
ships to fix their own terms under freedom of 
contract, but imposing certain rights and duties 
on them whether they agree oi not, e.g. the rent 
at which houses may be let. And w'e find the 
slate w'ith very large powers of overriding private 
rights in the public interest, c.g. powers of 
compulsory purchase of buildings unfit for 
human habitation, or of depriving a farmer of 
his land if he does not farm it properly. 

So far as it is possible to derive some general 
principles from these vast stale activities, one 
could say that it is now recognized that it is the 
duty of the stale (I) to protect members of the 
community against disease and want ; (2) to 
ensure that working and living conditions are 
safe and healthy ; (3) to ensure that persons 
who supply certain goods and services are 
competent to do so and in fact do .so properly ; 
(4) to secure that the resources of the country 
are used to the best advantage of the com- 
munity, thus recognising that the owner of 
property is not entitled to do whatever he likes 


Departments 

with his own but has a duty not to use it con- 
trary to the interests of the community, and in 
some cases even a positive duty to use it for the 
benefit of the community. 

It IS obvious that not only arc many new laws 
necessary to enable the state to carry out these 
various activities, but the laws are difTerenl in 
their nature from those made in the 19th century. 
New laws were then mainly concerned with 
creating such new private rights or prohibiting 
by the criminal law such acts considered 
injurious, as might be made desirable by changes 
in conditions of life. Thus when the develop- 
ment of railways led to many deaths in railwiw 
accidents, the ratal Accidents Act, 1 846, remedied 
a defect of the common law and gave to thi 
relatives of a person killed a right to recover 
damages against the railway company in respect' 
of his death. When betting was very prevalent, 
the Betting Act, 18.53, was passed to check it. 

Administrative System 

Laws to give clTcct to slate activities m the 
welfare stale must do much more than confer 
certain rights on persons or prohibit certain 
acts. They must provide a whole administra- 
tive system for the working of some scheme. 
If one introduces a scheme for old age pensions, 
it is not enough merely to say that everyone 
of a certain age who complies with certain 
conditions shall be entitled to a pension of so 
much a week. Someone must be appointed to 
decide whether a claimant is entitled to a pension ; 
provision must be made for the compilation 
and issue of pension books, the payment 
of pensions, and a host of minor matters, 
e.g. how are claimants to prove their age ? 
Must they claim their pension in person, or if u 
pensioner is ill can someone claim it on the 
pensioner’s behalf ? 

Delegated Legislation 

The administrative laws needed for the new 
welfare state are so detailed that it is impossible 
for parliament to devote lime to including them 
in acts of parliament. Thus the practice has 
grown up by which in such matters parliament 
merely lays down in an act the general outline 
of the scheme, and delegates to some govern- 
ment department of the executive the task of 
making laws by regulations to provide for its 
detailed working. That government department 
may even be authorised by parliament to 
delegate the powers to make laws to some sub- 
ordinate body, e.g. a local council. 
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There are other reasons which are said to 
justify this delegation. In the first place, many 
of the schemes involve matters of a highly 
technical nature, which parliament has not the 
technical skill to decide. For example, suppose 
an agricultural marketing scheme is desired 
to provide for the grading of eggs. Can parlia- 
ment be expected to devote its time to debating 
such a matter, or to have the technical skill 
necessary to decide it ? Is it not preferable 
that the matter should be left to be decided by 
the experts of an agricultural marketing board 
or the ministry of agriculture ? 

Again, many of the schemes are experimental. 
Let us imagine that it is found by experience 
that the system of grading eggs originally intro- 
duced could be improved and should be altered. 
If the original provisions have been made by act 
of parliament, the alterations will have to be 
made in that way also, and there is bound to be 
long delay. Regulations can be quickly made 
and altered 

Safeguard Against Dictatorship 

All this may seem so sensible that it may be 
wondered why anyone should object to the 
practice of parliament in delegating to govern- 
ment departments of the executive the power 
to make laws, particularly as this procedure 
has to some extent been adopted for several 
centuries. The practice has, however, very 
greatly increased in the last hundred years, 
and the principle of our constitution that our 
laws should be made by parliament is not to 
be lightly ignored. It is rightly regarded as a 
valuable safeguard against dictatorship that 
laws should be made m parliament after full 
and open discussion reported in the press, 
and should not be prepared in secret by some 
official in a government department. Legisla- 
tion by the executive is the mark of a 
dictatorship, and w'as the method adopted by 
Hitler and Mussolini. It is ridiculous to sug- 
get that because parliament authorises some 
government body to make laws about the grad- 
ing of eggs then dictatorship is upon us, but ii 
legislation by the executive ever became so 
general as to be accepted as the normal pro- 
cedure, a frame of mind could be created in the 
community which would make it much easier 
for a dictatorship to be imposed. 

Tradition of Freedom 

Sir Stafford Cripps (1889 -1952) in a book, 
Problems of a Socialist Government^ written 
between the First and Second World Wars, advo- 
cated that on the coming to power of a socialist 
government an act of parliament should be im- 
mediately passed delegating to the executive the 
power to introduce socialist measure.s by orders 


and regulations, although he did not exclude 
some control by parliament. It is true that this 
policy was not adopted, but it could be used by 
some future government if the tradition of 
freedom in the country ever became weakened 
through the constant use of delegated legis- 
lation by the executive. As was once stated by a 
famous Irish orator and judge (John Philpot 
Curran, 1750-1817), “the condition upon which 
God hath given liberty to man is eternal 
vigilance.” 

“ Henry VIII Clause ” 

The growth of delegated legislation and other 
increa.scs in the power of the executive were 
attacked with violence by Lord Chief Justice 
Sir Gordon He wart (1870-1943) in a book, The 
New Despotism, published in 1929, and this led 
to the setting up of a committee on ministers' 
powers, to consider the whole question. On the 
subject of delegated legislation, the main 
recommendation of the committee was that a 
stop should be put to the practice that had 
grown up of enabling a government department 
not only lo make regulations for the purpose 
of working out the details of an aci but also to 
alter the act itself— a power to which the sinister 
name of “ Henry VIII clause ” had been given 
to indicate the arbitrary power it conferred. 

Further Safeguards 

It must be accepted to-day that extensive 
delegated legislation by government departments 
is essential, but it is generally agreed that certain 
safeguards must be observed. (1) The power of 
the government department to legislate should 
be confined to matters of detail and should 
not extend to any mailers of principle. (2) 
Whenever an act of parliament gives to a 
government department power to make regula- 
tions which may seriously infringe the freedom 
of the individual, the act should require the 
regulations to be laid before parliament, so that 
parliament may have an opportunity of taking 
action should it disapprove. Since 1944 there 
has been a scrutiny committee in the house of 
commons whose duty is to consider all delegated 
legislation which is laid before parliament, 
and to bring to the notice of the house any 
matters which they may consider require the 
action of the house. Unfortunately there is 
much delegated legislation that is not laid be- 
fore parliament. (3) All regulations and other 
delegated legislation should be promptly printed, 
so that members of the public may quickly 
become aware of the law. (4) The act granting 
the power should always leave it open to any- 
one to challenge any delegated legislation in the 
courts on the ground that it goes beyond the 
power to legislate given by the act. 
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LESSON 5 

The Rule of Law 


A very important principle of our constitu- 
tional law is called the rule of law, and 
the most vital constitutional problem of 
the present day arises from the conflict between 
the rule of law and administrative law — the law 
by which the administration of the country, and 
particularly of the welfare state, is carried on. 

This problem is not one of mere abstract 
interest, or a matter only for lawyers or 
politicians ; it affects every member of the 
community, not excluding the writer and 
probably also the reader of these Lessons, and 
on whether or not it is satisfactorily solved may 
depend their protection from unmerited ruin. 

The rule of law means primarily protection 
from arbitrary or capricious power or, in more 
legal language, that no one can lose his liberty 
or be otherwise punished in any way except 
for the breach of some law, the fact that he 
has broken the law having to be established 
before one of the ordinary courts of the land. 
These courts have also certain characteristics 
designed to secure that the trial is fair. 

Impartiality Between Parties 

It is necessary also that the court, in arriving 
at its decision, should be guided solely by legal 
principles and not by considerations of policy. 
It would be a breach of the rule of law for a 
court to decide a case in a certain way because 
it considered that was desirable in the interests 
of the government or of a political party or 
creed. One recalls that in fascist Germany 
it was considered to be the duty of the judges 
to decide in the interests of fascism. Thus, the 
duty imposed on a court, Fiat iustitia, el ruant 
coeli (let justice be done though the heavens 
fall), requires not only an impartiality between 
the parties to the case but also a complete 
disregard of all considerations other than 
those of justice. 

In order that this may be achieved it is also 
necessary that the judges of the court should 
be independent and should not be subject to 
pressure from the government. This is secured 
in the case of high court judges by the provisions 
of the Act of Settlement, 1701, that a judge 
holds office “ during good behaviour,” subject 
to the right of the Crown to remove him from 
that office on presentation of an address by both 
houses of parliament. 

Magna Carta 

Some conception of the rule of law is found 
very early in British history. We read in 
Magna Carta : ” No freeman is to be arrested, 
imprisoned, put out of his freehold, outlawed, 


exiled, destroyed, or put upon in any way 
except by the lawful judgment of his peers or 
the law of the land.” It would be quite wrong 
to imagine that this provision of Magna Carta 
meant what is understood by the rule of law 
to-day ; but for centuries it has been of im- 
mense effect, because of the interpretation in 
favour of liberty put upon it by the courts and 
more particularly by public opinion. The 
same principle is embodied in the Petition of 
Right, 1628, and the Bill of Rights, 1689. 

Despotic Power 

When the rule of law was stated in the l^th 
century by the great constitutional lawyer 
A. V. Dicey (1835 1922), he used 18th-centlry 
France as an example of a country which lived 
under a despotism and where the rule of law 
was unknown. He pointed out that what wis 
remarkable about the English system of govern* 
ment at that time was not that it was particu- 
larly good or lenient— many countries under 
despotic rule were well governed and not 
oppressed, whereas the criminal laws in England 
were extremely harsh — but that it was based on 
law. He recalled Voltaire (who was compelled 
by his misfortunes to leave France and take 
refuge in England), and continued : ” When 
Voltaire came to England . . . his predominant 
sentiment clearly was that he had passed out of 
the realm of despotism to a land where the laws 
might be harsh but where men were ruled by 
law and not by caprice.” 

Voltaire (1694*1778) had indeed reason to 
know despotic power, for in 1717 he had been 
sent to the Bastille without trial, for a poem he 
had not written, and in 1725 had been sent to 
the Bastille again because, on being brutally 
thrashed by the servants of a nobleman, he had 
dared to complain. We do not need to go back 
to the 18th century to find examples of despotic 
power. We can recall Hitler’s Germany when 
countless persons disappeared for ever, without 
trial and without trace, and where — and this 
perhaps is more immediately relevant to this 
Lesson — professors, teachers, doctors, and 
others were deprived of their right to carry on 
their occupations because they were thought 
to be unfavourable to the Fascist regime. Even 
in England we can recall the notorious Regular 
tion 18B of the Second World War, which 
enabled the executive to deprive anyone of 
liberty without trial. (See Lesson 3.) 

In peace-time there is still protection to-day 
in England for liberty of the person in accord- 
ance with the lUle of law. No arbitrary power 
can deprive anyone of his liberty, for the 
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t^rotectbn of the writ of habeas corpus is avail- 
able. Anyone who considers he— or anyone 
else— is detained without legal authority may, 
if he can show any grounds for his contention, 
obtain a writ of habeas corpus from a judge 
of the queen's bench division. This writ 
requires whoever is detaining him to produce 
him to the court and there justify the detention. 
The writ of habeas corpus, although to-day 
“ the principal bulwark of English liberty,” 
was not of great constitutional importance until 
the passing of the Habeas Corpus Act, 1679, 
for until that time it was not fully effective 
against hnprisonment by the king’s command. 

Writ of Habeas Corpus 

The act was amended and the protection of 
the writ of habeas corpus extended to illegal 
civil detention by the Habeas Corpus Act, 1816. 
The writ has been used in a great variety of cases 
— by parents to claim a child of theirs in an 
orphanage, by a married woman who was kept 
locked up by her husband, and in an outstand- 
ing case in 1 771 when a slave, James Sommersett, 
was lying in irons in a ship in the Thames bound 
for Jamaica, where slavery was legal. In this 
last case the judge, Lord Mansfield (1705 -93), 
ordered that Sommersett should be set at 
liberty, stating (or so tradition has it) : “The air 
of England is too pure for any slave to breathe. 
Let the black go free.” How Voltaire might 
have envied the slave ! In connexion with this 
writ, it will be appreciated that the detention 
may well be justified, e.g. the detention of a 
child by his father, or of a person of unsound 
mind under an order, or of a convicted prisoner 
and in such a case the court will not interfere. 
The point to note is that Justification according 
to law must be available. 

In times of emergency, acts of parliament 
were formerly passed suspending the Habeas 
Corpus Acts, as happened, for example, at the 
time of the rebellions of 1715 and 1745. This 
practice appears now to be obsolete for during 
the world wars the acts were not suspended, 
but instead the executive was given wide powers 
of detaining persons under regulations ; and 
where a person had been so detained, an order 


of Law 

for that detention was an answer to any writ 
of habeas corpus, as the detention was lawful. 
The Emergency Powers Act, 1920 {see Lesson 3), 
although it may result in the imprisonment of 
persons for offences against the regulations 
made under the act, requires that they should be 
tried and sentenced by the ordinary courts, and 
prohibits imprisonment without trial. 

Among other protections for piersonal liberty 
are the restrictions on the powers of arrest, and 
the provision for bail and for a spieedy trial. 
A police constable may arrest without a warrant 
any person on reasonable suspicion that that 
person has committed a felony, and indeed a 
private person may arrest without a warrant 
anyone who has in fad committed a felony. 
These rights arise under the common law, but 
for offences under many acts of parliament, 
e.g. a person driving a motor vehicle while under 
the influence of drink, a police constable may 
also arrest without a warrant. Where a constable 
has not this power, a warrant must be obtained 
from a magistrate. A person arrested may be 
allowed bail by the magistrates, and if they 
refuse he may apply to a judge of the queen’s 
bench division. 

Damages for False Imprisonment 

Although the writ of habeas corpus provides 
the most immediate protection for personal 
liberty, because it can secure the release of the 
detained person, personal liberty is also protected 
by the right of a person who has been impro- 
perly detained to bring criminal proceedings 
for assault against the person who detained him, 
and to sue for damages for false imprisonment 
or malicious prosecution. An action for false 
imprisonment may be brought if a person is 
improperly detained even for only a few 
minutes, as when he is ordered by a policeman 
to accompany him to a police station. It will be 
noticed that proceedings may be brought 
against the police if they act in a manner not 
authorised by the law in the same way as 
against anyone else. The fact that the police 
are officials of the state does not place them in 
any privileged position if they do not observe 
the law ; actions against them arc not infrequent, 


LESSON 6 


The Welfare State: The Right to a Livelihood 
and the Right to Property 


I N the preceding Lesson it was seen that the 
rule of law as enunciated in the 19th cen- 
tury still adequately protects personal 
liberty in England to-day. In this Lesson we 
consider how far that rule still protects two 
other very important rights. 


It was pointed out in Lesson 4 that one of the 
functions of the welfare state is to ensure that 
persons who provide services or certain goods 
are competent to do so, and in fact do so satis- 
factorily. One of the methods in which this 
function is carried out is by the state’s pro- 
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hibiting a person from carrying on certain 
occupations unless he first obtains from some 
official authority some permission which may be 
granted by the inclusion of his name in a list 
kept by the authority, or by the issue to him of 
some licence. 

Official Permission to Work 

In these cases, just as there are provisions for 
granting the permission, so also there are pro- 
visions for cancelling it if the person to whom 
it is granted docs not carry on the occupation 
in a satisfactory way. Refusal of the permission 
in the first place may well be a serious matter, 
but the cancellation of a permission that has 
been once granted will almost certainly cause 
enormous hardship, because the person from 
whom the permission is withdrawn will be 
unable to earn his livelihood and may be com- 
pletely ruined. It is impossible to give here 
anything like a complete list of the occupations 
for the carrying on of which some official 
permission is required, but the following 
random selection will give some idea of the 
many occupations involved : doctors, dentists, 
and chemists, who require to be on official lists 
before they can supply their services under the 
National Health Act ; dairy farmers, stock and 
share dealers, commissionaires, bus and coach 
drivers and conductors, taxi-cab drivers, ice- 
cream and sausage manufacturers and sellers, 
pawnbrokers, keepers of agencies for domestic 
.servants or nurses, dance-hall proprietors, 
keepers of pet shops. There is also the example 
of the ordinary driving licence which involves a 
test, particularly in the case of disabled persons. 

Criminal Courts Rules 

As might be expected from the varied nature 
of the occupations, there is a large number of 
persons or bodies on whom lies the duty of 
granting or cancelling the permission. Very 
often the duty falls on the local council, but in 
many cases it falls on other bodies, c.g. the 
police, some government official, or some 
person or body directly appointed by a govern- 
ment department. 

When the question arises whether or not the 
permission should be cancelled, the ground will 
usually be because it is alleged that the person 
to whom permission has been granted has mis- 
conducted himself in some way that shows he is 
unsuited to carry on the occupation. Some 
person or body will have to decide whether or 
not the allegations against him are satis- 
factorily proved. This process is identical 
with that which takes place in a court whenever 
a person is charged with a criminal offence, 
and whatever person or body has to decide 
whether or not to cancel the permission 
goes through much the same procedure as a 
criminal court adopts when it is trying a case. 


In criminal courts certain rules are observed. 
(I) The judge is a person who is impartial and 
not connected with either of the parties to the 
dispute. (2) The accused knows beforehand 
exactly what is alleged against him and what he 
is charged with. (3) He hears the evidence 
against him, and is entitled to give evidence 
himself and to call others to give their evidence 
on his behalf. (4) The judge decides on the 
evidence called before him and not on any 
private information of his own. (5) Either the 
judge is a trained lawyer or there is a trained 
lawyer present to advise the court as to the 
law, as does the clerk of a magistrate's' court. 
(6) The proceedings arc in public. (7) There is a 
right of appeal. All these requirements are 
observed in even the most trivial criminal pro- 
ceedings— even when you arc charged with a 
parking offence and fined £1. j 

National Health Service Tribunal 

In the cases we are now considering — that is,\ 
where it is the state or some official person ori 
body on whom lies the duly of granting or' 
cancelling the permission - the procedure 
followed in most cases (although by no means 
in all) corresponds fairly closely with the pro- 
cedure just outlined as being followed in a 
criminal court. Let us take two examples, 
first that of the persons, e.g. doctors, dentists, or 
chemists on the national health service lists 
kept by the local executive council. Let us also 
remember that m the case of all these persons 
removal from the national health service list 
may mean complete ruin, as although it does 
not of itself prevent them from carrying on 
their profession, they must confine themselves to 
private practice, which to-day is unlikely to 
yield much of a livelihood. 

All complaints are heard by a body called the 
National Health Service Tribunal. There are 
three members : a chairman, who is a practising 
barrister or solicitor of not less than ten years’ 
standing appointed by the lord chancellor, and 
two other members, one appointed by the 
minister of health, after consulting the bodies 
responsible for the administration of the service, 
the other appointed by the minister from a panel 
consisting of persons appointed by the minister, 
who are of the same profession as the practi- 
tioner against whom a complaint has been made, 
e.g. if that person is a doctor, the third member 
will be a doctor. The heafthg of the complaint 
is in public if the person against whom com- 
plaint is made so desires. 

Both the person complaining and the practi- 
tioner against whom complaint has been made 
may be legally represented, and may give evid- 
ence and call the evidence of others. The 
tribunal in giving their decision must state their 
findings of fact and their conclusions ; and if 
they consider that the continued inclusion of the 
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name of the practitioner in the list would pre- 
judice the efficiency of the service, Jhey must 
direct that his name be removed from the list. 
The practitioner may appeal to the minister of 
health. On the face of it, the minister may not 
appear to be a very satisfactory appeal tribunal, 
as he is connected with the proceedings to the 
extent that they relate to a member of his 
medical service, but great care has been taken to 
secure that the appeal is properly considered and 
determined. 

Advisory Committees 

The appeal is heard by some person ap- 
pointed by the minister, who has to assist him 
an assessor of the same branch of the medical 
profession as the person appealing, and the 
assessor also is appointed by the minister. 
The person hearing the appeal reports to the 
minister. In the case of doctors and dentists, 
the minister must then consult an advisory 
committee consisting of six doctors (or dentists 
if the complaint relates to a dentist), three 
of them being on the staff of the ministry, 
the other three being taken from a panel of 
general practitioners nominated by the doctors" 
(or dentists’) professional body. The elccisions 
both of the tribunal and of the minister must 
be published. 

The conclusion as to this procedure would 
appear to be that apart fiom the prominent 
part played by the minister in a matter affecting 
a service administered by him so that he does 
not appear o/i the face of it to be in sitch a 
position of impartiality as a judge in a criminal 
case— the procedure docs not differ very sub- 
stantially from that of a criminal court. 

Area Licensing Authorities 

Let us take a bus driver as our second ex- 
ample. He must obtain a licence I'rom the 
licensing authority for public service vehicles, 
and the same authority may at any time revoke 
or suspend his licence on the ground that “ by 
reason of his conduct or physical disability ” 
he is not a fit person to hold a licence. 7'hc 
licensing authority consists in each area of 
three persons, all appointed by the minister. 
Anyone the minister pleases may be appointed 
chairman, but the two other members are 
drawn from panels nominated by local authori- 
ties. The bus driver, if his licence is cancelled 
or suspended, may require the authority to 
“ reconsider the matter ” and may then be 
heard personally or by a representative. His 
main protection is that if the licensing authority 
are still against him he may appeal to an ordin- 
ary court of law — the local magistrates’ court. 
Thus, in this case, the bus driver is given full 
protection for his livelihood. 

The procedure used in the case of the bus 
driver, namely, an appeal to the local magis- 


trates’ court, is also made available in many 
other cases where permission is withdrawn. 
It is available, for example, when a disabled 
person is refused a driving licence because of 
his disability, and when manufacturers and 
sellers of ice-cream and sausages have the regis- 
tration of their premises cancelled. 

It is unfortunate that even in this class of 
casCsS, i.e. where the permission required is an 
official one, there arc cases where a man may 
be deprived of his livelihood without the pro- 
tection which exists in the foregoing examples. 
In 1953 it was decided by the courts that a Lon- 
don taxi-cab driver, who had been deprived of 
his licence by the commissioner of police, could 
not complain on the ground that he had not 
been given an opportunity of calling certain 
evidence he wished to call in his defence. 

The commissioner of police is entitled to 
revoke a taxi-driver’s licence if he is satisfied 
the taxi-driver is not a lit person to hold a licence; 
and although in the case in question the driver 
had been allowed to appear, it would seem that 
the commissioner can act quite arbitrarily- -- 
capriciously -if he wishes to do so. No doubt 
a person in the position of the commissioner 
would always endeavour to act fairly, but as a 
judge has said, “ .Uistice should not only be 
done but should manifestly be seen to be 
done." Theie should be no room for any 
possible doubt. 

U would seem desirable that some right of 
appeal to a court of law should be given in 
every case where permission to carry on an 
occupation is refused or withdrawn by some 
official person or body. 

Domestic Tribunals 

In the next class of cases to be considered, 
the right to a livelihood is sometimes less 
adequately protected. These arise where the 
granting or cancelling of permission is in the 
hands of what is called a domestic tribunal of 
some organization, usually a voluntary body 
of persons who themselves carry on (he occupa- 
tion in question. Some few of these domestic 
tribunals are set up under an act of parliament 
to control the conduct of members of some 
profession, e.g. doctors and architects, and in 
these cases there is now usually an appeal to 
a court of law ; but the vast majority of the 
domestic tribunals are entirely private organiza- 
tions, with which the law can rarely interfere, 
A few random examples of the persons whose 
right to a livelihood depends on the decision of 
an entirely private domestic tribunal are 
members of the stock exchange, who are subject 
to their own rules ; jockeys and trainers, who 
are subject to the Jockey Club and National 
Hunt Committee ; members of trade associa- 
tions and trade unions, who are subject to the 
rules of their associations and unions. 



Law {Constitutional) 


1^38 

The domestic tribunals coming within this 
wide class arc no doubt composed of persons 
honestly endeavouring to decide fairly in matters 
that come before them, and very often they 
have a procedure designed to prevent the 
making of any mistake, and a system of appeal. 
But this all depends on the rules ot the particular 
body, and it would certainly be incorrect to 
assume that the procedure of all domestic 
tribunals contains all the requirements present 
at a trial in a criminal court, or gives adequate 
protection against the possibility of a mistake. 
So the protection of your right to a livelihood 
may be less complete than your protection 
against being fined £1 for a parking offence. 

Requirements of Natural Justice ’’ 

Although the courts recogni.se that, as stated 
by a judge, “ A man’s right to work is just as 
important to him as, if not more important 
than, his rights of property,” the courts cannot 
normally interfere with the decision of a 
domestic tribunal. 

There is ^ome indication that (he courts will 
interfere in some cases if the requirements 
of “ natural justice ” arc not observed. Un- 
fortunately there is little agreement as to what 
the requirements of ” natural justice ” are. It 
is thought that they make it necessary at least 
that a man shall be made aware of the allega- 
tions against him and be given an opportunity 
of answering them— but that is a very small 
protection. The courts will also interfere 
where the domestic tribunal has made a serious 
mistake in procedure by not following its own 
rules. Recently also the courts have interfered 
where the domestic tribunal has made a mistake 
in law, p.g. has given to its rules a meaning they 
could reasonably have. 

Unfair Competition 

In one case a tribunal held that one of the 
members of its association had been guilty of 
” unfair competition,” which was forbidden by 
its rules, and fined him. The member refused 
to pay. The rules of the association entitled the 
tribunal to expel a member for failure to pay a 
fine, so the tribunal expelled the member. The 
court held that what the member had done 
(ould not be ” unfair competition ” within the 
rules, and that his expulsion from the association 
was void and of no effect. 

The court will not, however, inquire whether 
the allegations against a man have been proved 
to its satisfaction or whether he has been given a 
trial in any way resembling the trial he would 
have received in an ordinary criminal court. 

It is not suggested that domestic tribunals do 
not endeavour to act fairly, nor that some of 
them do not afford the fullest safeguards. But 
it is felt that as all of them are exercising such 
wide powers, their procedure should reduce the 


possibility of a mistake to the minimum, and, as 
indicated by the words of the judge previously 
quoted, not only should justice be done but it 
should be clearly obvious to everyone that it 
has been done. 

Compulsory Acquisition 

The problem is a very serious one, and all 
the more serious because it is very difficult to 
think of any solution. The law will not 
normally interefere with the rules on which 
persons engaged in an occupation choose to 
associate together. Perhaps the best that can 
be hoped for is that all such associations should 
provide in their rules for an appeal to some 
isidependent tribunal including a lawyer, adopt- 
ing procedure like that of a magistrate's court. 

The protection given to property by the rule 
of law has been much weakened by pow'em 
given to the executive and local authoriti^ 
relating to land and houses. Various acts 
entitle a government department or othei 
authority to acquire land and houses com-\ 
pulsorily, e.g. for a new town. Sometimes a\ 
public inquiry has to be held, but the courts have ; 
held that in some cases at any rate the minister 
is not bound to act in accordance with the report 
of the inquiry. There are in many cases provi- 
sions for appeals, but very often the appeal lies 
to the government department itself. 

Another matter in connection with property 
which is removed from the ordinary courts is 
the fixing of rents of furnished premises. This 
task is carried out by local rent tribunals, which 
in many respects differ from ordinary courts. 
The chairman often is, but need not be, a 
lawyer. He is appointed (and may be removed) 
by the minister of health. There is no appeal. 
These tribunals have been much attacked by 
some constitutional lawyers. 

Not Adequately Protected 

The conclusion is that at present neither the 
right to a livelihood nor the right to property 
is in all cases adequately protected. It has 
been suggested that an administrative court 
of appeal should be set up to hear appeals 
in cases such as those which involve compulsory 
acquisition of land. In 1955 a committee was 
appointed to consider (a) tribunals other than 
the ordinary courts constituted under an act of 
parliament by a minister, 'and (b) the procedure 
relating to holding inquiries or hearing by or on 
behalf of a minister on an appeal, and the 
procedure for the compulsory purchase of land. 

This committee cannot consider the activities 
of private domestic tribunals, so it appears that 
however welcome its appointment may be, it 
nevertheless leaves untouched one of the very 
serious problems mentioned in this Lesson, 
affecting the lives of nearly all of us to-day. 
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LESSON 7 

Short History of Our Legislature 


T ke most striking feature of the legislature of 
this country, and the attribute which has 
made it the model for democratic coun- 
tries all over the world, is that it is a representa- 
tive body, consisting of members chosen to 
represent, so far as possible, all interests and 
opinions. Of recent years representative gov- 
ernment has reached in this country what may 
perhaps be regarded as its full extension in 
manhood and womanhood suffrage ; but the 
principle of legislation “ by the people for the 
people ” is to be found, though in a rudimentary 
form, very early in English history. 

Origins of Representative Legislature 

While it was the custom of the Saxons and 
early Norman kings to hold councils of the 
great men of the land for the purpose of dis- 
cussion — hence the word “parliament”^ — and 
obtaining advice, those councils can in no sense 
be regarded as representative bodies. The king 
called to him such persons as he chose and, at 
any rate in Norman days, the council consisted 
of the great landowners, who held land of the 
king as his feudal tenants ; and the interests they 
voiced were their own and not those of the 
country as a whole. The first germs of a repre- 
sentative legislature arc to be found in the 
parliaments of the 1 3th century, notably in the 
famous parliament of 1265, to which Simon de 
Montfort summoned representatives of the 
counties, cities, and boroughs, and in the Model 
Parliament of 1295. 

The striking feature of these parliaments is 
that they contained, side by side with the great 
men specially summoned by the king, persons 
selected by and sitting as representatives of 
others. Thus the electors exercised the right 
to choose some at least of those who assisted in 
the government, if they did not yet actually 
govern the land. 

Formation of a National Assembly 

To the Model Parliament, Edward 1 sum- 
moned separately the two archbishops, the 
bishops, the greater abbots, seven earls, and 41 
barons, and the clerics were directed to bring 
with them certain of the clergy in their dioceses. 
Also each sheriff was directed to cause two 
knights of each shire, two citizens of each city, 
and two burgesses of each borough to be 
elected to parliament. 

These representatives of the communitates or 
communes^ i.e. communities of shires, cities, and 
boroughs, became the house of commons (which 
does not, as is generally supposed, derive its 
name from the “ commons " or common 


people). In this parliament is seen for the first 
time a definite departure from a feudal council 
and the formation of a national assembly. 

The writ requiring the attendance of the 
minor clergy was not long obeyed. The higher 
clergy met with the other great landowners in the 
body which has become the house of lords. 
Another important feature of the Model Parlia- 
ment is that the knights of the shire, who were 
drawn from much the same class as the barons, 
sat with the representatives of the cities and 
boroughs, and so there never arose in England 
that sharp cleavage between the nobility and the 
commons which developHjd in other countries. 

The Middle Ages were not a time of great 
legislative activity, and so the main task of 
parliament was the voting of money to the king. 
The king always enjoyed a large revenue from 
his own estates and the feudal dues, but if he 
wished to raise any further sums he could do so 
only with the consent of parliament. 

Parliament had its grievances from time to 
lime, and when called together for the purpose 
of voting supplies it usually endeavoured to 
strike a bargain with the king, demanding legis- 
lation to remove injustices —or further its own 
interests- in exchange for the vole of money. 

Statutes framed by tbe King 

By the end of the 14lh century, parliament 
had established the right to impose taxes of all 
kinds, and in order that the king might be 
compelled to call parliament at frequent 
intervals, parliament usually refrained from 
imposing more taxes than were required to 
meet the immediate needs. At first the lords 
and commons each used to impose separate 
taxes on their own orders, but before 1400 the 
practice had grown up of making a common 
grant, and gradually, since the largest burden of 
taxation fell upon those whom the commons 
represented, the very important constitutional 
principle became established that money grants 
had to be initiated in the house of commons, 
and that the king could not consent to them 
unless both houses agreed. 

In other matters the commons were at first 
petitioners for legislation rather than legislators 
themselves. Some early statutes are expressed to 
be made by the king with the assent of the earls, 
prelates, and barons, and at the request of the 
knights of the shire. 

All statutes were at first framed by the king 
in his council in answer to some petition of the 
lords or commons, with the result that not 
infrequently the statute as framed did not meet 
the grievance of the petition ; but by the reign 
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of Henry VI (king from 1422 to 1461) the 
principle became established that the lords 
and commons should themselves frame the 
legislation they wanted in the form of a 

bill,” which they would present to the king. 
He could then accept or refuse it, but he could 
not alter it. 

This change is marked by an alteration of the 
phraseology in the preamble to a statute, for 
thereafter statutes are stated to be made not only 
with the “ advice and consent of the lords and 
commons in parliament,” but ” by the authority 
of” the same. Parliament no longer merely 
advised legislation, but actually initiated it. 

King by Virtue of Act of Parliament 

When we leave the Middle Ages and come to 
the time of the Tudors, we find that parliament 
is subjected to the will of strong monarchs such 
as Henry VIII (reigned 1509 47) and Lli/abcth I 
(reigned 1 558- 160.^), who did not overrule 
parliament, but ruled as they pleased through 
parliament. When James I came to the throne, 
he lacked the ability to manage' his parliaments 
in this' way, and many constitutional questions 
which had been evaded by his more tactful 
predecessors came into sharp prominence. 7’he 
quarrels that arose out of these under the 
Stuarts resulted in the victory of parliament, and 
the king became king and held his throne only 
by virtue of an act of parliament 

The 18th century saw the rise of the great 
Whig families and the development of the 
” pocket boroughs.” The latter were finally 
swept away in the great wave of reform in the 


19th century, by the Reform Act of 1832. From 
that time the changes have been rather in the 
electorate than in parliament itself, and in the 
growth and development of the cabinet system, 
linking legislature and executive. The most 
important changes in parliament itself have been 
the increased supremacy of the house of com- 
mons over the house of lords — culminating in 
the Parliament Acts of 1911 and 1949; the 
admission of women to sit in the house of 
commons (1918) ; and the payment of an 
annual salary to members of the lower house, 
first introduced in 1911. 

Parliament's Duration Limited 

Parliament is to-day a permanent institution, 
sitting continuously with only short vacations. 
Formerly, parliaments were both infrequent and 
irregular in duration. If parliamenl favoured tlje 
king, he might retain it for many years : if ft 
opposed him, he could dissolve it at once, and 
call no other. Now, the maximum life ca 
parliament is limiied. \ 

In 1694 the Triennial Act required a new. 
parliament to be summoned every three years,' 
and limited the duration of parliamenl to three 
years. This was extended in 1716 to seven, and 
reduced in 1911 to five years There is still 
no statute which requires the king to call 
parliament every year, but if he did not do so he 
could not govern, for he could have no army and 
no taxes, because the Mutiny Act, which 
authorises the army, and the Finance Acts, 
are passed to last for one year only, and have to 
be renewed annually. 


LESSON 8 

The Privileges of Parliament 


F rom what we have hitherto said it might 
perhaps appear that the house of com- 
mons has stood for freedom against the 
tyranny of the Crown. This would not be a true 
representation of the facts, for the commons, in 
their struggle with the Crown, were not con- 
sciously asserting the rights of the people or of 
freedom, but were striving to establish the power 
of their own house against king and people alike. 

Ancient Rights 

From these struggles the house has emerged 
with certain privileges, which it asserts against 
all those outside itself. At the beginning of 
every parliament the speaker, on behalf of the 
commons, lays claim to their ancient and 
undoubted rights and privileges and especially 
to freedom from arrest, freedom of speech, and 
free access to the sovereign, and to have the most 
favourable construction on their proceedings ; 
and the lord chancellor, on behalf of the Crown. 


most readily grants and confirms them. The 
freedom from arrest is now of less importance 
than formerly, since it docs not apply to arrest 
for crimes ; and arrest for civil process, e.g. for 
debt, is now virtually abolished. 

Freedom of Speech 

A much more important privilege is that of 
freedom of speech. This is a question upon 
which much dispute was likely to arise between 
the commons and the Crown, and so early as 
1397 we find the king, Richard II, rebuking the 
commons for adopting a bill to reduce the 
charges of the royal household. Under the 
Tudors and early Stuarts, members whose 
speeches were considered to be obnoxious to 
the Crown were summoned before the council 
and sent to prison. 

A general privilege of freedom of speech was 
recognized, but it was interpreted by the Crown 
to mean a privilege “ not to speak everyone what 
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he listeth or what cometh in his brain to utter ; 
but your privilege is ‘ aye ' or ‘ no A privi- 
lege of this extent was not of great value, and the 
struggle went on until the Bill of Rights after 
the 16S9 Revolution declared that the freedom 
of speech in parliament should not be ques- 
tioned in any court or place out of parliament. 

The wide extent of this privilege will be 
recognized when it is remembered that no action 
for defamation of character can be brought on 
any words spoken in parliament, and this 
explains the invitation occasionally made by a 
member whose character has been attacked by 
another to “ repeat the statement outside the 
house,” when proceedings could be taken for 
slander. A privilege so great could be abused, 
and so the house itself imposes a restraint upon 
Its members, who may be expelled, fined, or 
committed to prison in serious cases, or, in 
minor cases, asked to withdraw from the house, 
or suspended. 

Reports of Debates 

In early times the right claimed by the 
members to say what they pleased had a not 
unnatural corollary in the claim to exclude from 
the house all persons who were not members, 
and who, if admitted, might carry reports of 
what was said to the king. Secrecy of debate 
was as necessary as freedom of speech. Until 
1875, if any member called the Speaker's atten- 
tion to the fact that strangers were present, the 
Speaker was obliged to cause them to with- 
draw ; but as newspaper reporters were (and 
are) technically strangers, the rule was some- 
w'hal inconvenient, and in 1875 it was altered so 
that the strangers are not required to withdraw 
unless the house so resolves. Secret sessions 
are held for security reasons during war-limc ; 
but in normal times any person can obtain 
admission to the Strangers' Gallery on making 
application. 

This policy of secrecy as to how members 
spoke has had a considerable bearing on the 
publication of reports of debates. At present, 
except when the house is in secret session, full 
reports of all debates are published, and mem- 
bers arc called to answer to all sections of a 
critical electorate for the most minute deeds 
or misdeeds, according to the point of view — of 
their time in the house. 

Lord Mayor Committed to the Tower 

In the 18th century the country as a whole, 
and London, in particular, became much in- 
terested in the doings of parliament ; and as 
parliament afforded no facilities to enable 
accurate reports to be made, reporters relied on 
their inventive faculties, their reports gaining in 
scurrility what they lost in accuracy. The great 
Dr. Johnson (1709”'84) was on one occasion 
the “ reporter ” of an oration which gained 


temporary fame for a member, though the 
words in it had never been uttered by him. 

In 1771 the house committed the lord mayor 
and two aldermen to the Tower for having 
refused to obey the orders of the commons to 
arrest a printer of debates, but thereafter the 
house admitted reporters on sufferance, pro- 
bably to save itself from the inaccuracies of 
inventive journalists. 

Hansard 

Although whatever a member might say in the 
house is privileged so far as proceedings for 
defamation are concerned, it is still technically a 
breach of the privileges of the house to publish 
outside the house unofficial reports of speeches, 
although such reports have for long been per- 
mitted. Reports of the proceedings of the 
house, taken from the newspapers, began to be 
printed in the 18th century by the family firm of 
Hansard, whose name was for long colloquially 
and is now otlicially applied to the oflicial parlia- 
mentary reports published daily when the house 
is sitting. 

On one occasion, in 1837, Hansard was sued 
for publishing a defamatory libel contained in a 
report published by order of the house. The 
courts held him liable, but the house was very 
indignant at what it considered an infringement 
of its privileges, and an act was passed in 1840 
preventing proceedings in such cases. Freedom 
of report is obviously in the interests of the large 
public which depends on statements in the 
house for its knowledge of affairs. A report of 
the actual proceedings of cither house is free 
from attack on the grounds of libel, even 
though it is not authorised by the house, so long 
as it is fair and accurate and published without 
malice, and this it is which protects the reports 
of parliamentary proceedings that appear in the 
daily press. 

Punishments 

These privileges of the house would be of 
little value if some method did not exist of 
punishing those who fail to observe them. The 
punishment of members has already been con- 
sidered. The house punishes strangers by 
admonition, reprimand, or commitment, i.c. 
imprisonment. A person admonished may 
escape further punishment by an apology to the 
house. If a person is to be reprimanded he is 
first arrested by the sergeant-at-arms — the 
“ policeman ” of the house — and then brought 
before the house. The bouse cannot imprison 
for longer than the duration of the session. 

The house is jealous of its privileges, and com- 
plaints that they have been infringed are not 
infrequent. The matter does not come before 
the ordinary courts. Tf the Speaker decides 
that a prima facie case has been made, the 
matter may be considered by a committee of the 
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house, which in due course rei^orts to the house. 
The matters which most frequently give rise to 
complaints are : any attack on the Speaker or 
chairman of ways and means* particularly any 
suggestion that they are not impartial ; and any 
libel on the house as a whole or any libel on any 
individual member, so long as it. reflects on him 
in respect of his conduct in the transaction of the 
business of the house. 

Constituencies 

Parliament consists of the sovereign, the lords 
spiritual and temporal (house of lords), and the 
commons (house of commons). Of the two 
houses, the house of commons is to-day by far 
the more important, not only in practice but 
also in theory. 

It is now provided that there shall be not sub- 
stantially greater or less than 613 constituencies 
in England, Scotland, and Wales, of which there 
must be not fewer than 71 in Scotland, and not 
fewer than 35 in Wales. In addition, there are 
12 constituencies in Northern Ireland. The 
exact number of constituencies depends on 
reports of four boundary commissions, one for 
each country, and these commissions report at 
intervals of from three to seven years. From 
1955 there were 630 constituencies, the number 
having been increased by five in England as a 
result of a boundary commission report. Each 
constituency has a single member, and the 
number of electors varies from 40,000 to 80,000, 
but the majority of constituencies have between 
50,000 and 60,000 electors. A member receives 
a salary of £1,000 a year, plus an expense 
allowance of £2 for each parliamentary day, 
excluding Fridays. There is no doubt that this 
system of single-member constituencies does 
not provide an adequate representation of 
minorities, and a party which, in the country, 
has secured 40 per cent of the total votes may 
find that in the house of commons it is repre- 
sented by 10 per cent., or even less, of the seats. 

Misrepresentation 

Thus even if a party had only a small majority 
of the electorate in its favour it would probably 
find itself represented in the house by a large 
majority of the members ; and if there were 
three or more candidates in most of the con- 
stituencies, a party which had polled less than 
50 per cent, of the total votes might gain the 
majority of seats. 

There is a division of opinion as to whether this 
system of representation is desirable or deplor- 
able, for many persons consider that it ensures 
that the country shall have a strong goevrnment, 
with sufficient power in the house to carry out its 
programme, and prevents the development of 
government by a coalition of small groups, 
which is so frequent on the Continent. The 
remedy most usually advocated by those who 


consider the system undesirable is proportional 
representation. This involves the creation of 
large constituencies, each returning three or 
more members. The voters in each consti- 
tuency do not vote merely for one candidate, 
but place the several candidates in order of pre- 
ference. The various preferences are then 
counted, and the required number of members 
declared elected. By this means, it is con- 
tended, the house of commons would more 
accurately represent the general state of feeling 
in the country. 

Disqualifications 

To-day almost any man or woman who is a 
British subject of full age is qualified to be a 
member of the commons. The principal ex- 
ceptions are bankrupts ; clergy of the Churches 
of England, Scotland, or Ireland, and tjie 
Roman Catholic Church ; peers (except certain 
Irish peers) ; and the holders of certain offides 
under the Crown. The last of these disquat- 
fications is of great historical importance. At 
one lime the house of commons, when engagell 
upon its struggle with the Crown, was much 
concerned to prevent the Crown’s gaining favour^ 
among its members by gifts of pensions and pro- 
fitable offices, and accordingly a law was passed 
declaring that on the acceptance of such office a 
member lost his seat. As cabinet government 
developed, the danger from the Crown grew less, 
and the rule caused great inconvenience, since it 
required that on every appointment of a mem- 
ber as a minister of the Crown there should be a 
by-election. In 1919 this rule was relaxed to 
the extent that any minister appointed within 
nine months of a new parliament could retain 
his office without re-eicction. In 1926 the rule 
was swept away so far as ministers were con- 
cerned. Other servants of the Crown, such as 
judges, civil servants, and members of the forces 
on the active list, are still incapable of sitting. 
During war-lime provision was made to enable 
members of the forces to sit. The law on this 
topic is obscure and confused, and from lime to 
time it is found that a member of parliament is 
in fact disqualified because he is the holder of 
some office. In these cases a special act is 
passed, relieving the member of the penalties he 
may have incurred by sitting while disqualified. 

Stewardship of the Chiltern Hundreds 

Once a member has been elected to the house 
of commons, it is not possible for him to resign. 
This rule owes its existence to the fact that in 
early days membership of the house was a duty 
rather than a privilege, and a member called on 
to sit was required to do so. To-day a member 
is able to vacate his seat by. an ingenious use of 
the rule imposing disqualification upon Crown 
servants. Any member wishing to resign now 
applies for an office under the Crown of purely 
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nominal importance, with no duties. The office and it is now recognized that if any person can 
usually selected is the stewardship either of the prove he is the direct descendant and heir of a 
Chiltem Hundreds or ofthc Manor of Northstcad. person who received such an individual sum- 
The chancellor of the exchequer makes the ap- mons, he is entitled to the rank of peer, 
pointment asa matter of course, the member auto- 
matically vacates his seat, and, having achieved Powers of House of Lords 
his object, resigns his newly-acquired office. To-day peers are created by letters patent 

Every man and woman over 21 years old who under the Great Seal, and the sovereign still 
is a British subject or citizen of the Republic of exercises the power of appointment. This 
Ireland is, with a few exceptions, entitled to be power has occasionally been used, as a threat, by 
registered as an elector if he or she has quali- ministers of the Crown in order to induce the 
fication by residence. Peers of the realm have house of lords to accept a measure which has 
no vote. The register is prepared annually. been passed in the house of commons. Thus, 

in 1911, H. H. Asquith, then prime minister, 
Constitution of House of Lords secured the passage through the lords of the 

The house of lords is presided over by the Parliament Act of that year, which definitely 
lord chancellor, and consists of about 870 established the supremacy of the house of corn- 
members including (1) the princes of the blood mons over the house of lords, by threatening to 
royal who are peers (e.g. the royal dukes) ; ^sk the king to create a sufficient number of new 

(2) hereditary peers of the United Kingdom ; Peers favourable to his policy to ensure a 

(3) the two archbishops, the bishops of London, majority in the lords. The lords submitted. 
Winchester, and Durham, and the 21 most The reform of the house of lords has fre- 
senior of the other bishops ; (4) sixteen peers, qucntly been a live topic in politics ; but, like 
who are peers of Scotland, but not of the United many other threatened institutions, the house ol 
Kingdom, elected by all the peers of Scotland, lords has preserved its constitution unchanged, 
for the duration of each parliament ; (5) Irish although it has lost some of its powers. On 
peers, who are not peers of the United Kingdom, paper it would appear to be about the most 
elected by the body of Irish peers for life cumbrous and inefficient legislative body imagin- 
(originally 28 peers were elected, but after the able, but in practice it works very much better 
creation of the Irish Free State in 1922 no new than might be expected. The vast majority of 
elections were made) ; (6) nine “ law lords," the peers rarely lake their seats, but those who 
who arc salaried judges, and are entitled to the do attend constitute a workable assembly, in- 
rank of baron f^or life. The peers are entitled to eluding men who have proved their ability and 
individual summonses from the sovereign, worth in all branches of life. 

LESSON 9 

The Making of Our Laws 

I N general, acts of parliament do not become bill in the commons in the first session and its 
law until they have received the approval final passing in the second session, 

of both houses of parliament and the u would be a mistake to imagine that the 

sovereign’s assent. Exceptions arise from the lords have lost all effective legislative control by 
Parliament Act, 191 1 (as amended by the Pari ia- reason of the Parliament Act. In fact, no 
ment Act, 1949), which secured the undivided house of commons would venture to rely on the 
authority of the house of commons over finance, provisions of that act — at any rate in the case of 
and its predominance in all legislation. bills other than money bills — unless they were 

In the case of bills dealing with finance— assured of a large majority in the country in 
money bills — if the bill is passed by the com- favour of their policy, and in such a case would 
mons and on being sent to the lords, is probably prefer to go to the country on the issue 
not passed by that house, within one month it of the disputed bill. 

becomes law on receiving the royal assent, and If the country then supported the policy of 

the approval of the lords is dispensed with, the bill, it is improbable that the lords would 

No money bill can be initiated in the lords. If a continue their opposition. 

bill other than a money bill or a bill to extend 

the maximum duration of parliament beyond Question Time 

five years is passed by the commons in two Let us picture the ordinary working of the 

successive sessions and twice rejected by the house of commons, and trace a bill from the 

lords, it will nevertheless become law on re- time it is introduced until it receives the royal 
ceiving the royal assent, provided that one year assent and becomes an act of parliament. At 
has dapsed t)dween the second reading of the the beginning of the sitting the Speaker 
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Cillers the house, preceded by the scrgeani-at- 
arms with the mace. The mace is laid on the 
table, prayers are said, and the Speaker lakes 
the chair. Then comes “ question time.'’ 
Inquiries are addressed to ministers of the 
Crown, designed to inform the members (and, 
through the medium of the press, the whole 
country) as to how the ministers have been 
exercising their powers as the executive of the 
Crown. The answers may be given orally if 
desired. When question lime has expired, 
questions that have not been answered orally 
are answered in writing. 

The importance of questions becomes greater 
every year, for so heavy is the pressure of work 
to be carried out by the government that the 
time of the house available for private members 
is very small, and questions arc the only method 
by which matters of importance outside the 
ordinary business may be brought to the notice 
of the house. Any member may move at the 
end of question time that the house be adjourned 
‘'for the purpose of discussing a definite 
matter of urgent public importance,” m which 
the conduct of a minister is involved. 

If the Speaker decides that the matter is 
definite and urgent, and the motion is supported 
by not fewer than 40 members standing up fiom 
their seats, it is allowed to be proposed. If it 
is earned, the discussion takes place later on 
the same day. The iieM business is giving 
notices of motion, in which way new bills are 
introduced, and thereafter the house proceeds 
to orders of the day. 

Progress of a Bill 

When a member desires to introduce a bill, 
he first gives notice of his intention to do so. 
This is usually formal, but if it is opposed, a 
discussion may take place and, on a division, 
leave to introduce the bill may be refused. If 
not, the bill is immediately presented by the 
member introducing it, and the clerk of the 
house reads its title aloud. The questions that 
the bill be now read a first time and be printed 
are then put, no debate or amendment taking 
place, and it is ordered that the bill be read 
a second time on a later day. 

The bill then comes on as part of the orders 
of the day, and a general discussion ensues on 
Ihe motion that the bill be read a second time. 
If it passes the second reading, it is committed 
(0 one of the standing committees of the house. 
Certain bills, e.g. those imposing taxes, are 
referred to a committee of the whole house. 
On such occasions the Speaker leaves the chair 
without question put on each day when the 
bill IS one of the orders of the day, and the 
chairman of committees takes his place. To 
whatever committee the bill is referred, it is 
there discussed m great detail, clause by clause, 
bv the members forming Ihe committee. 


When the bill has been fully considered, the 
chairman of the committee reports it to the 
house, and it is then considered on the report 
stage. Amendments may be made, but if they 
are complicated the bill will be sent back to 
the committee to be discussed and embodied 
in the bill. At the conclusion of the report 
stage the motion is made that the bill be read 
a third time, and when this is carried, the house 
orders the clerk to carry the bill to the lords 
and “ desire their concurrence.” 

The Speaker has very wide powers of control 
over the house. It is his duty to certify whether 
a bill is or is not a money bill for the purposes 
of the Parliament Act. In the house itsell 
he cun request a member to withdraw if he is 
disorderly, and if the offending member refuses 
to do so, he may be named and a motion will 
thereafter be made for his suspension. The 
Speaker must necessarily be completely inri- 
pariial, and though he is selected by the governV 
meni in power when a vacancy occurs, al\ 
parlies arc consulted on the appointment.' 
During his tenure of (he chair the Speaker is 
free from all party ties and he takes no part 
in the discussions. 

Closure and Guillotine 

It IS convenienl here to notice the special 
procedure known as the “closure” and the 
“ guillotine.'* The former was introduced in 
1882 to combat the obstructive methods of the 
Irish Nalionalisl members who, by prolonging 
the discussion of bills, were deliberately bringing 
business to a standslill. Under the closure the 
debate can be cut short at any lime if a member 
rises and proposes that ” (he question be now 
pul.” Unless the Chair decides that the motion 
IS an abuse of Ihe rules of the house or an 
infringement of the rights of the minority, the 
question is put without amendment or debate. 

The guillotine is a far more drastic means 
of curtailing debate. By this method certain 
limes are by resolution of the house devoted 
to certain stages of a bill, and at the end of the 
lime allotted for each stage discussion is closed, 
whether concluded or not. This procedure is 
now often made necessary by pressure of work. 

When a bill is sent from the commons to 
the lords, the procedure in the lords is very 
much the same as in the commons. If the 
lords accept the bill, it is sent at once to the 
sovereign for assent ; if they propose any 
amendment, the bill is returned to the com- 
mons, where the house may accept the amend- 
ments. If it does not, negotiations take place 
between the party leaders in the two houses 
until agreement is reached. For all practical 
purposes the bill is then law, for it is almost 
inconceivable that the sovereign would to-day 
refuse assent to a bill which has passed through 
both houses of parliament. 



Law (Constitutional) 1645 

LESSON 10 

The Executive in the British State 


P ARLiAMiiNT, apart from the delegvited legis- 
lation previously considered, is the body 
by which laws are proposed and made ; 
it is necessary, however, not only to make 
laws authorising acts to be done, but also to 
do the acts so authorised; and this is one of the 
duties carried out by the executive. 

In this country the executive consists of the 
various ministers of the Crown who are at the 
head of the different government departments. 
These ministers are in normal limes all members 
of parliament, and in modern practice the chief 
of them— the prime minister -is a member of 
the house of commons. Policy is determined 
by the cabinet, a body of upwards of 20 minis- 
ters, selected by the prime minister. In time 
of war a still smaller group— a war cabinet - 
may be formed. If the policy of the ministry 
does not meet with the approval of the houses 
of parliament, a vote against them will be 
registered there and, according to constitutional 
practice, they will be required to tender their 
resignations to the sovereign. 

Another group of ministers may then take 
othce ; but if they cannot command a majority 
in the parliament (to-day one must say, in the 
house of commons), they must also resign. 
It IS always open to ministers, instead of resign- 
ing, to “ go to the country," i.e. to hold a general 
election, and this they will do when they con- 
sider that parliament, in rejecting them, is not 
acting in accordance with the wishes of the 
electorate. Thus, while the ministers are in 
theory the queen's (king's) ministers, and do 
all acts in her name, they are in fact answerable 
not to her but to the houses of parliament. An 
executive of this kind is known as a parliament- 
ary executive. 

Right of Impeachment 

In some countries — notably the United States 
of America — the executive is “ non-parliament- 
ary," that is, it is not answerable to the legisla- 
ture for its acts, and may continue in office 
even though its policy conflicts with the views 
of the legislature. The president of the United 
Slates is elected at a special election quite apart 
from those which appoint the congress, and 
members of the cabinet cannot be members of 
either house of congress, nor are they allowed 
to speak in congress. 

A parliamentary executive in England is of 
comparatively recent growth, for until the 
Revolution of 1689 the ministers of the crown 
were not members of the house of commons, 
and such control as the house enjoyed over 
them was by the right of impeachment, which 


entitled parliamcnl to try ministers of whose 
policy they disapproved. This right was 
exercised frequently during the 17th century, 
and Stuart kings on several occasions dissolved 
parliament in order to save a minister. When 
the principle became established that the 
sSOvereign’s ministers must command a majority 
in the house of commons, the procedure of 
impeachment fell into disuse. 

Cabinet Meetings 

Another striking feature of the executive in 
England is that the sovereign leaves all the 
acts of government in the hands of the ministers, 
and all questions of policy are decided upon 
by the prime minister and his cabinet. At first, 
even after it had become understood that the 
executive should enjoy a majority in the house 
of commons, there was no reason why the 
sovereign should not meet with ministers and 
discuss matters of stale. That the system of 
cabinet government ever grew up is said to 
have been due to the fact that as George I 
could speak no English and Sir Robert Walpole 
could speak no German, the king never at- 
tended the meetings of his ministers. From 
his accession the practice of the sovereign's 
attending cabinet meetings fell into disuse. 

This led to the necessity for having some 
person to preside at cabinet meetings, and the 
person presiding came in the course of time to 
be known as the “ prime minister." There 
was no such office known to the law until 1937, 
when the Ministers of the Crown Act was 
passed providing (inter alia) for payment to 
“ the person who is prime minister and first 
lord of the treasury " of an annual salary of 
£10,000. The act provides for payment of 
salaries to other ministers, and also of a salary 
of £2,000 a year to the leader of the opposition. 
As a result of the system of cabinet government, 
the powers which the king used formerly to 
exercise himself " with the advice of his minis- 
ters " have been, in effect, transferred to a 
committee of ministers. 

Collective Responsibility 

One of the most important principles of the 
cabinet is what is known as " collective re- 
sponsibility." The members of the cabinet 
may not agree on some question of policy, but 
this disagreement is not disclosed to the public, 
and the decisions of the cabinet are those of 
it as a body, for which all members must accept 
responsibility, even though they may have 
been opposed to the decision when the question 
of policy was discussed. 
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If any minister wishes to escape this responsi- of the cabinet are bound to secrecy as to its 
bility, he must resign his office. This rule follows deliberations. If it were possible for a minister 
as a practical consequence of the rule that in to escape from the consequences of a decision 
normal times all ministers must be members of the cabinet by saying that he was not con- 
of the same political party, and is also made suited, or that he had not agreed, this secrecy 
necessary by the principle that all members would be lost. 

LESSON 11 

The Sovereign’s Place in the Constitution 


F rom what has been said in the previous 
Lessons in this Course it might be 
thought that the Crown, whatever powers 
ir may at one time have enjoyed, has either 
been compelled to hand over these powers to 
the judiciary or to parliament, or, in those 
matters in which it still in theory retains a say, 
has been forced to act on the advice of its 
(the Crown’s) ministers. 

This view is not entirely correct and is 
founded on a confusion between the “sovereign” 
and the Crown. It would be helpful to think 
of a sovereign as a natural person, still 
exercising some few of the powers of govern- 
ment, and of the Crown as a legal idea, a col- 
lection of rights, exercised to-day for the most 
part not by the sovereign but by her ministers. 
The powers of the Crown have been reduced 
gradually throughout the history of the last 
thousand years, and, as we have -seen, powers 
formerly exercised by the Crown —such as the 
right to make laws - have been taken from the 
Crown and given to another body in the state. 

The rights of the sovereign have also been 
reduced, for by constitutional practice to-day 
she is not entitled to exercise in person even 
those powers which undoubtedly belong to the 
CrowTi, e.g. the control of the armed forces, 
but must act on the advice of her ministers. 
It is important to keep clear in one’s mind this 
very real distinction between the sovereign 
and the Crown. 

Act of Settlement 

The sovereign holds title by virtue of an act 
of parliament, the Act of Settlement, 1701, as 
-amended by His Majesty’s Declaration of 
Abdication Act, 1936. The Act of Settlement 
was passed when it seemed certain that the 
provisions for succession to the Crown con- 
tained in the Bill of Rights, 1689, would prove 
insufficient. Of the persons mentioned in the 
Bill of Rights, Mary (daughter of James II) was 
dead, leaving no issue. William 111, her husband, 
was very ill, and Princess Anne (who later suc- 
ceeded as Queen Anne) was without living 
issue and unlikely to have more children. 

The Act of Settlement, therefore, continuing 
the exclusion of the male line of the Stuarts 
Jind Catholicism, provided that the Crown 


should pass, in default of issue of William III 
or the Princess Anne, to the Princess Sophia 
of Hanover, a granddaughter of James I, “ and 
the heirs of her body, being Protestants.” 
When Queen Anne died, the Princess Sophia 
was already dead, but her son succeeded as 
George 1. The act also repeated the provisiof) 
contained in the Bill of Rights that no Romaiji 
Catholic nor one married to a Roman Catholii 
should be allowed to inherit the crown. Thi 
act also stipulates that the sovereign must bq 
in communion with the Church of England, i 

Abdication, and Incapacity 

The Abdication Act, 1936, gave effect to the 
declaration of abdication by King Edward Vlll, 
and provided that he should cease to be king 
and that George VI, as the member of the 
royal family next in succession to the throne, 
should succeed him. 

There was for a long time no statute prescrib- 
ing the procedure to be followed should the 
sovereign be incapacitated, e.g. by illness or by 
being an infant or a lunatic. When George III 
became insane in 1810, the question arose as to 
whether the Prince of Wales, later George IV, 
was entitled to act as regent as of right or 
whether it was necessary to pass an act of 
parliament appointing him. The question was 
never actually decided, but an act of parlia- 
ment was in fact passed giving him the necessary 
powers. The royal assent to this act was 
dispensed with, and a resolution of both houses 
was passed authorising the lord chancellor to 
affix the Great Seal to a commission to give the 
necessary assent. 

Commission of State 

When George V ascended the throne in 
1910, his heir was only 16, and a Regency Act 
was passed, making Queen Mary regent should 
the king die while his child succeeding him was 
under 18 ; and durihg the serious illness of 
George V in 1928 a commission of state was 
appointed by the king to hold meetings of the 
privy council and sign documents on the king’s 
behalf. The commissioners’ powers were limited 
in that they could not dissolve parliament or 
create peers or do anything of which they had 
reason to think the king would not approve. 
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On the accession of George VI in December 
1936, the heir to the throne was Princess 
Elteabeth, then only ten years old, and in 1937 
another Regency Act was passed, this time of a 
permanent nature. This provides for a regency 
during any time that the sovereign is under 18, 
and also during any time that the sovereign 
is totally incapacitated or for some definite 
cause not available. The regent will be the 
person next in succession to the Crown unless 
he (or she) is disqualified, e.g. by being under 18. 

The Regency Act, 1953, made special pro- 
vision for a regency during the life or on the 
death of Queen Elizabeth 11, and in general in 
such circumstances the Duke of Edinburgh 
would be regent. 

Counsellors of State 

Should the sovereign be absent from the 
United Kingdom or ill without being totally 
incapacitated, there will, of course, be no regent, 
but the sovereign may “in order to prevent 
delay or difficulty in the dispatch of public 
business,’* delegate to counsellors of state such 
of her powers as she thinks fit. 

The Sovereign as an Individual 

There is no general rule governing the 
position of the husband of a queen-regnant. 
Philip of Spain, who married Mary Tudor, be- 
came “ king ’’ during the marriage. When the 
Bill of Rights (1689) prov<dcd that the Crown 
should pass to William 111 and his wife Mary, 
they held it jointly so long as both lived 
although Mary was the daughter of the previ- 
ous king, James 11, and William 111 was only a 
nephew ; and it was further provided that on the 
death of cither, the survivor should reign. The 
husband of Queen Anne remained Prince George 
of Denmark. When Queen Victoria married 
Prince Albert, he was naturalised, but only 20 
years later was he made prince consort. The 
Duke of Edinburgh was naturalised before his 
marriage to Princess Elizabeth (now Queen 
Elizabeth II) and received his title the day 
before his marriage. The Queen after her 
accession invested the Duke of Edinburgh with 
precedence next to herself. 

At one time the death of the sovereign had 
the effect of bringing to a standstill the whole 
government of the country. Parliament was 
automatically dissolved, the judges ceased to 
hold office, and the privy council could not meet. 
In very early times the result was even more 
disastrous, for the “ king’s peace ’’ was con- 
sidered to come to an end, and so no acts of 
violence could be treated as crimes. To-day 
none of these results follows. 

Just as the powers of the sovereign are dis- 
tinct from those of the Crown, so the sovereign 
as an individual enjoys private property of his 
(her) own. Formerly he was expected to meet all 


the expenses of the country out of the revenue 
he received from the feudal dues, and his in- 
ability to do so and the consequent necessity of 
applying to parliament for funds were the chief 
reason for the growth of the power of that body. 
Now, at the beginning of eaclj reign, parliament 
votes to the sovereign an annual sum for his or 
her own personal use and for the upkeep of his 
or her establishment, and in return the sovereign 
gives up to the country certain revenues drawn 
from hereditary Crown property. He (or she) has 
in addition, of course, property in the same way 
as any of his subjects, and this is his own to use 
in the same way as any other citizen. Allowances 
are also made by parliament for the private use 
of certain other members of the royal family. 

The Sovereign’s Work 
The work which the sovereign does is largei> 
of a formal character and consists in the signa- 
ture of a large number of documents on the 
advice of some minister. It would be a mi.stake, 
however, to regard the sovereign as nothing 
more than a figure-head. Although the responsi- 
bility of making decisions lies in all cases on the 
minister and not on the sovereign, yet the fact 
that the royal signature is required in so many 
cases tends to make communications between 
the sovereign and the ministers of the Crown 
more frequent than they would otherwise be and 
keeps the sovereign in touch with alTairs. The 
extent of the influence of the sovereign is, of 
course, a personal matter, but a monarch like 
Queen Victoria, who was in the closest touch 
with her ministers throughout her reign, could 
always give them the benefit of an experience in 
government far greater than their own. 

The sovereign cannot compel the ministers 
to accept advice, but enjoys a somewhat vague 
right of being informed of, if not consulted as to, 
acts of importance. Queen Victoria insisted on 
this right with considerable force, and had a 
serious quarrel with Lord Palmerston in 1851 
for his failure to inform her of actions he pro- 
posed to lake. There is no doubt that the Queen 
was right, and it has been stated that a con- 
stitutional monarch has three rights, “ the right 
to be consulted, the right to encourage, and the 
right to warn.” 

The Crown’s Powers 

The Crown derives its powers from two 
sources— first, the prerogative, and secondly, 
legislation. The powers derived from the 
prerogative are those which are given to the 
Crown by the common law, arid it very often 
happens that one power is derived from both 
sources, for legislation may have confirmed what 
the common law had already given. It is 
impossible to compile a list of the prerogative 
powers. They are rarely relied on to-day; 
ministers prefer to obtain parliamentary sanction 
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for their proposed acts rather than to rely on than to rely upon its prerogative rights, which 

their prerogative rights. But one great con- may be ill-defined. Thus it is that all the 

stilutional writer has pointed out that the Crown principal acts of government are carried on 
could, if it chose, disband the army and navy ; under the authority of an act of parliament, and 
sell all battleships and stores ; make every it is under this authority that the great govern- 

citizen, male or female, a peer ; dismiss most ment departments, such as the treasury and 

of the civil servants ; and empty all the prisons the various ministries, carry out their work, 
by conferring free pardons. These departments of state are too numerous to 

Fortunately, it may be thought, it does not be noticed here in detail, 
choose to do any of these acts ; but disputes 

still do arise, and it is for the courts in the last Permanent Officials 

resort to say whether the Crown is or is not Their staffs of permanent officials are civil 
entitled to do any act by virtue of its prerogative, servants, and these continue to function inde- 
In 1856 the Crown tried unsuccessfully to create pendently of any changes in the government, 
peers for life, but was unable to do so until it At the head of each department is a minister of 
acquired statutory authority 20 years later, the Crown, who is a member of one of the 
During the First World War the power of the houses of parliament, and who holds office until 
Crown to impose taxes by right of the preroga- he resigns, is dismissed, or moved to some other 
tive was denied. The food controller, being appointment, or the ministry as a whole resign^, 
empowered by statute as a servant of the Crown Whether or not he is in the cabinet will mainly 
to issue licences to control the supply of milk, depend on the department of which he is head, 
made it a condition of the grant of a licence that These ministers arc assisted and, if ncccssaryL 
the licensee should pay twopence for every represented by other non-permanent official! 
gallon of milk purchased. The courts held known by names differing according to thd 
this to' be illegal, because it amounted to the departments to which they belong. The 
imposition of a tax without the consent of treasury is by far the most important depart- 
parliament, which was beyond the power of ment, for to it belongs the duty of controlling 
the Crown. the expenditure of public money. 

Of the civil service itself, little can here be 
Statutory Authority said. Its chief characteristic, perhaps, is the 

At the present lime, when parliament is so principle that its members must take no part 
much under the control of the ministers of the in politics. In view, of the fact that they must 
Crown, it is easier for the Crown to obtain serve under governments of all parties, the 
statutory authority for the acts it wishes to do reason and good sense of this rule arc obvious. 

LESSON 12 

Freedom of the Press and of the Air 

A COUNTRY enjoys freedom of the press would not be able to carry out their functions 
when it is not necessary for a person in of government unless the press made them 
it to obtain permission from any authority aware of the issues affecting them, and of the 
before he publishes anything he wants to activities of the organs of government, and 
publish — that is, where there is no censorship, made them able to form their views on those 
in a country where there is freedom of the issues and to express their approval or dis- 
press it docs not follow that a person who has approval of the govcrnnient’s activities, 
published something which infringes the law Freedom of the press would be of little value 
may not be punished aflervyards lor having unless there was also in the community a 
done so. Censorship is arbitrary, depending tradition of publicity in the carrying on of the 
on the will — it may be mere caprice — of some affairs of government. Parliament, the courts, 
body or official, whereas punishment after and most local government bodies sit in 
publication can be imposed only when it has public, and as it would ^e impossible for all 
been established before a court of law in the members of the community to be present, the 
ordinary way that the law has been broken. press attends on their behalf and reports what 

It is impossible to conceive of a democracy is of importance. It is this presence of the 
without freedom of the press, or to conceive of a press that makes the least significant court or 
dictatorship with freedom of the press. It was local government body in the most remote part 
not without reason that one of Hitler’s first of the country conscious that its conduct is 
steps to complete dictatorship was the abolition all the time under the scrutiny of the whole 
of the freedom of the press in Germany in 1933. community. For that reason a judge has said 
In a democracy the members of the community that in every case the court itself is on trial. 
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Freedom ot the press has not been achieved 
in England without many bitter struggles. 
At first printing was much feared by the 
government, and was restricted both by a 
censorship and by limiting the number of 
presses. The main fear was the spread of 
heresy, and an act of 1533 prohibited the 
importation of books to keep out those contain- 
ing the doctrines of Luther. Control of the 
press continued after the Reformation, and in 
1585 Elizatoh I ordered that the only presses 
should be in London, Oxford, and Cambridge, 
and that ail books should be approved before 
they were printed. In 1644 John Milton wrote 
his Areopagitica, the classic exposition in the 
English language of the case against censorship. 

Government Control 

Both Charles I and the parliamentarian 
government which followed him were opposed 
to press freedom, and after the Restoration the 
Licensing Act, 1662, continued censorship and 
other severe restrictions. This act was passed 
to remain in force for a number of years only, 
and had to be renewed. It was renewed several 
times, but in 1692 it was allowed to lapse, and 
so, in a rather unspectacular way, the freedom 
of the press was born. But the government 
continued to exercise considerable control 
over the press, partly by subsidising newspapers, 
partly by imposing a stamp duty which made 
newspapers dear and so kept the circulation 
low, and partly by prosecutions for seditious 
libel. The stamp duly was abolished in 1855, 
and at once there was a vast increase in the 
numbers of newspapers and their circulations. 
Fox’s Libel Act, 1792, had given a great safe- 
guard against prosecutions for seditious libel, 
by providing that whether or not what had been 
published was libellous should be decided not 
by the judge but by the jury, juries being then 
less inclined than judges to hold publications 
of that nature to be libellous. 

The Press Council 

Until the 19th century no right of criticising 
government action was recognized, and as late 
as 1808, when a newspaper proprietor was 
prosecuted for attacking flogging in the army, 
the Judge directed the jury that “ it was not to 
be permitted to any man to make the people 
dissatisfied with the government under which 
he lives.” 

Proceedings for seditious libel are now rare. 
A modern problem arises in connexion with the 
laws making it an offence to publish obscene 
books. Opinions may differ very widely as to 
what is obscene,” and reputable publishers 
may be deterred from publishing books of high 
literary merit because of their uncertainty as to 
whether some court considering the matter 
might not hold the work to be obscene. 


A most interesting modern development was 
the setting up of a press council in 1953 as a 
result of the royal commission on the press 
which reported in 1949. The press council is a 
private body composed of a number of news- 
paper editors and representatives of the manage- 
ments of newspapers and of journalists’ trade 
unions. Its objects include preserving the 
freedom of the press and maintaining its 
character in accordance with the highest 
professional and commercial standards. It 
investigates complaints against newspapers, 
and although the press council can impose no 
penalty it can express its disapproval of the 
conduct of a newspaper. 

The main legal restrictions on the pre.ss are 
the law of libel and the law of contempt of 
court. Proceedings for criminal libel are now 
infrequent, but there arc many civil libel 
actions for damages. Proceedings for contempt 
of court may be brought when something has 
been published which is calculated to prejudice 
some pending trial ; a newspaper editor was 
sent to prison for contempt of court in 1949. 

Privileged Reports 

In order that the press should be able to 
carry out its function of informing the com- 
munity of matters of importance, it is entitled 
to report a large number of matters without 
fear of a libel action, even though what is 
published is libellous of someone. This applies 
to such matters as the proceedings in public 
of a court, or of parliament, or of a meeting 
of a local authority. Reports of such proceed- 
ings arc said to be privileged. The press 
(like anyone else) is also entitled to comment 
and express its views on matters of public 
interest without fear of a libel action so long 
as the comment is fair. Of recent years certain 
restrictions have been imposed on the press in 
reporting certain court proceedings, e.g. those 
in the divorce court and in iuvenile courts. 

There have been proposals to prevent press 
reports of proceedings in magistrates’ courts 
preliminary to trial of an accused person at 
quarter sessions or assizes, on the ground that 
such reports are prejudicial to the accused, as 
the case for the prosecution only and not the 
defence of the accused is given at these pro- 
ceedings. There is strong opposition to these 
proposals, on the ground that the benefits 
derived from publicity outweigh the dis- 
advantages. The Defamation Act, 1952, provided 
some protection to the press against having to 
pay damages for accidental libels. 

One form of censorship still exists — that of 
theatrical performances. Under the Theatres 
Regulation Act, 1843, every new play must be 
approved by the lord chamberlain before it is 
acted, and he has power to forbid the acting of 

^ V 3 
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any play (whether new or old) if he is of the 
opinion that this is fitting “ for the preservation 
of good manners, decorum, and of the public 
peace.” Prosecutions for departing from the 
approved script are not infrequent. 

Sound and Television 

Two immensely important new methods of 
disseminating news and views arc broadcasting 
by means of sound and television. All wireless 
transmission and receiving is strictly controlled 
by the government, no one being entitled to 
have a set either for transmitting or receiving 
without holding a licence from the postmaster 
general. The British Broadcasting Corporation 
is the sole licensee for sound broadcasting. It is 
an independent authority set up under royal 
charter, the members of its board of governors 
being appointed by the government. The 
corporation is also licensed to broadcast 
television. The postmaster general has an 
extensive control of its activities. 

The Television Act, 1954, introduced an 
entirely, new factor — commercial television. It 
created ii new authority, the Independent 
Television Authority (I.T.A.), whose members 
arc appointed by the postmaster general, and 
the function of the authority is to provide for 
ten years from July 1954 additional television 
broadcasting services. The I.T.A. does not 
itself in general provide programmes, but 
broadcast.s programmes provided by persons 
known as programme contractors with whom 
it makes contracts for that purpose. 7he 
programmes may contain advert i.semen is. 

Both the I.T.A. and the postmaster general 
have great powers of controlling the pro- 
grammes. The act impo.ses on the I.T.A. the 
duty of seeing that the programmes comply 
with a number of requirements, including the 
following. (I) Nothing must oftend against 
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good taste or decency, or be likely to encourage 
crime, or lead to disorder, or be offensive to 
public feeling, or contain any offensive re- 
presentation of, or reference to, any living 
person. (2) The programmes must maintain 
a proper balance in their subject matter, and a 
general high standard of quality. (3) News 
mu.st be accurate and be presented impartially. 
(4) Those presenting the programmes (i.c. the 
programme contractors) must be impartial on 
matters of political and/or industrial contro- 
versy or relating to current public policy. 

Advertisements are permitted, but there are 
restrictions on the total time that can be taken 
up by advertisements and the occasions when 
(hey can be shown, e.g. they cannot be shown 
except at the beginning or end of any programme 
or in natural breaks. In addition to these 
specific restrictions, there is also a complete 
power of censorship. The J.T.A. can forbid 
the broadcasting of any matter and can aIso\ 
require that nothing can be broadcast without' 
(heir prior approval. The I.T.A. can require ' 
the programme contractor to supply them in 
advance with scripts and particulars of all 
programmes, including adverliscmcnls. 

The postmaster general also has w'ide powers 
of control. He may require any announcemeni 
to be broadcast, and he may prohibit the 
broadcasting of any matter. A power of this 
nature was exercised in 1955, when the post- 
master general forbade cither the British 
Broadcasting Corporation or the I.7.A. to 
broadcast any discussion on matters coming 
before parliament within the nc\l 14 days. 
This became known as the “ 14-day rule." 
The rule, although m principle it had been 
in force for some years, was strongly criticised 
in the house of commons. The postmaster 
general may also fix the maximum and minimum 
time for broadcasting, and the hours. 
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^^LTHOdGii both are ''dead" languages, some knowledge of Greek is hut little 
less valuable than a knowledge ol Latin. The English language ha.\ borrowed 
nnuh from Greek, if less widely than from Latin, hut both Greek literature and Latin 
have had great influence on modern thought. In this Coin.se, Greek is so pre.sented 
that the student can get a good preliminary grasp of the language, sufficient to 
enable him, with more advanced study, eventually to lead the treasures of Greek 
literature in the original. 

Having completed this Course, as well as that on Latin in Tol. 2, the student 
will arrive at a keener appreciution of the Owir w/ Classical Litfraturk /n FW. I. 
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LESSON 1 

Alphabet, Breathings, Stops, and Pronunciation 


W HY should one study Gieek at all ? There 
are two “ piactical ” leasons. One is 
that Greek is not really a dead language, 
but an ancient language which is still very much 
alive in its own land; so much so that iFan ancient 
Greek could be given a modern Greek newspaper 
lo read he would probably tind it easier to under- 
stand than The Daily JeleKUiph would be to 
Chaucer. The second reason is that our own 
language, like most European languages, has 
bon owed so many words from Greek I hat unless 
one has some knowledge of Greek, one is apt to 
misundci stand one’s own tongue. 

But there arc reasons of no less importance than 
these, though they arc not usually reckoned as 
“practical." Greek thought and Greek literature 
have been an incalculable inspiration and influence 
in all modern Euiopcan thought and literature. 
In the Middle Ages, Cireek touched western Europe 
only through Latin ; but with the revived study of 
It some four and a half centuries ago came the 
release of Europe from the intellectual fetters which 
had bound it for a thousand years. In every b anch 
of literature the ancient Greeks left monumental 
works which have never been sui passed ; and the 
Scripture on which Christianity rests the New 
Testament— came to us m Greek, though for 
centuries it was known only through Latin versions. 
And still in tho.se works, in their original language, 
there lives an inspiration which no translations can 
give. He who can lead them for him.self has “a 
possession foi cvei " which is denied to him who 
cannot. 

It IS the aim of this Course to help students ihiough 
the early stages of teaching themselves enough 
Greek to be able to study Greek liteiature on theii 
own account. 

The Greek Dialects 

The Greek language has different forms which 
were spoken and written at dilTerent times and in 
diffcicnt paits of what the Greeks themselves called 
not Greece but Hellas, so that m woiks of scholar- 
ship the (cim Hellenic is often used in preference lo 
Gieek. But the two piincipal dialects used by the 
great wiitcis aic the early Ionic of Homei and the 
later form of Ionic winch was developed at Athens 
and perfected there by the great men of the fifth 
and fourth centuries b.c., and is called Attic or 
Classical Greek. When Attic Gieek has been 
mastered, it is easy to learn the vai ialions from its 
forms which will he found in the works in other 
dialects ; and iherefoie these pages are confined 
to the Attic, in whfch the great bulk of the woiks 
which have descended to us were written. 

The Alphabet 

The Greek alphabet (the word alphabet, as you 
will see, is derived from the names of the first two 
Greek letters) has 24 letters, ll leaves out the English 
c, h, j, q, V, w, and y ; and puts in some letters 
for which there arc no separate equivalents in 
English. 


Name 

Form 

English 

Equivalent 

Alpha 


A 

a 

a 

Beta 

Brjra 

B 

|8 

b 

Gamma 

Td/i/ia 

Je Ara 

r 

y 

g (hard) 

Delta 

j 

H 

d 

Epsilon 

'‘EijiiXov 

E 

t 

c (short) 

7cta 

Zrjra 

z 

C 

z, dz 

Lta 

V/ra 

H 

1 

e (long) 

Theta 

^rjTa 

& 

0 

th 

lota 

'Itora 

/ 

1 

1 

Kappa 

KdiTTTa 

K 

K 

k, or hatdc 

Lambda 

A d fib S a 

A 

A 

1 

Mu 

MO 

M 

P 

m 

Nil 

NO 

N 

V 

n 

Xi 

Si 

3 

i 1 

X ,i 

Omicron 

‘'OfllKpOV 

0 

o 

0 (short) 

Pi 

ni 

n 

w 

P 

Rho 

'Eo, 

p 

p 

r 

Sigma 

Eiyfia 

E 

o. S' 

s 

Tail 

T iiv 

T 

T 

t 

Upsiloii 


Y 

V 

u or y 

(sec note 4) 

Phi 


0 


ph, f 

Chi 

XI 

X 

X 

kh or hard ch 

Psi 

T' 

W 

'A 

ps 

Omega 

^ iificya. 

Q 

to 

o (long) 


1. The labial, dental, and guttural sounds are 
respectively sibilated m three of the consonants 
('A, iA) and aspirated in three others (0, 0, and x)- 

2. The short and the long e and o are represented 
by dilfcicnt letters ; though this, as always in 
English, IS not so with any other vowels. The 
meaning of the word O-mega is O (great), and of 
O-micron, O (liUlc). 

3 Sigma and theta both have two forms ; but 
in the latter the variation is only a matter of taste, 
whereas we always have a unless it is the last letter 
of a word, when it is always r. The Greek r has 
the form of the English P, and the English X stands 
in Greek not for Xi but For Chi 

4. In English words taken from Greek words 
(e.g. hrporiile, phjsir, psvchic) the y stands for 
f, and the c for k. Greek 0 is always ph, not f, 
and X becomes c/r, not kh. 

Breathings 

Instead of /i, the Greek Jras a mark called a 
“ lOugh breathing,” like a comma turned round (*). 
All words beginning with a vowel have a rough 
breathing if an h is to be sounded, but a smooth 
breathing, with the comma not turned round C), 
if there is no h. If there is a double vowel or 
diphthong, the second vowel takes the breathing. 
Thus cISds “ hodos, oCv = oun. Also p always has 
a rough breathing when it begins a word (e.g. 
po&ov ~ rhodon), while pp in the middle of a word 
is always pp “ rrh. Otherwise no consonants 
have breathings, aspirated mutes being represented 
by 0, Xf and 



Alphabet and 

Pimctuiition Marks 

Greek uses the comma and the full-stop, like 
English. It uses also a colon, a single point above 
the line (*), the equivalent of the English colon and 
semi-colon. The mark of interrogation in Greek ( ;) 
is identical in form with the English semi-colon. 

Accents 

The student will have noticed that every Greek 
word hitherto mentioned has another kind of mark 
over it, e.g, o8os*, firjra. This is called an Accent, 
and is intended to show the correct intonation. 
English uses no such marks. The Greek system of 
accents is, however, too complicated to be explained 
in this Course. Here it is enough to notice that the 
acute accent C) may be found on any of the last 
three syllables of a word, the grave (') only on the 
last syllable when another word follows immediately, 
the circumflex (*) only over a long vowel or diph- 
thong, and only on the last syllable or last but one. 
Like the breathing, the accent on a diphthong is 
always over the second vowel. And there is a very 
small group of words which have no accent at all. 

Pronunciation 

When Greek is read aloud or quoted in England, 
it is the custom to sound all the consonants as 
shown in the preceding alphabet-table ; except 
that V, when followed by a second y or other 
guttural, is sounded like the n in hani', blanket, etc. 
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Single vowels are given their most common English 
sounds— short a as in fat, long as in fate ; short 
e (c) as in met, long (i?) as in meet ; short i as in fin, 
long as in fine ; short o (o) as in not, long (oj) as in 
note ; while v is pronounced like the 1 / in stupid. 
In diphthongs, a* and ft are sounded like the / in 
fine, an and €v as in August and Europe, ol like oy 
in hoy, ou like ou in round, nt like wi. But in English 
words taken from the Greek k becomes c, not k, and 
follows the ordinary rules for pronouncing an 
English c ; y is softened as in English (e.g. genea- 
logy) before e, i, or y ; and u becomes an English y. 
Which is doubtless rather confusing, but is the 
established practice. 

Exercise 

Write the following Greek words in English 
letters : po8oScv8poi', 6tayvaiai;, dyKvpa, perafiofy- 
iftfofriS, dvdos, KaTatTTpo^jj, tt avr 6 fit fios , Stp^rfS, 
EuiKpar-qs, \fio.Xrrjptov. 

Later Lessons will sometimes contain exercises, 
the solutions of which (where necessary) are given 
in the following Lesson. The student should make 
and keep a separate list of the English words without 
the Greek, and the Greek words without the English, 
in each successive exercise, and from time to time 
test his memory of those words. When he begins 
to read Greek in other hooks, he should supply 
himself with the abridged edition of Liddell and 
Scott's Greek-Englisli Lexicon, and with Abbott and 
Mansfield's Greek Grammar. 


LESSON 2 

First and Second Declensions 


S TUDY proceeds with nouns and their declensions, 
taking in this Lesson only the first and .second. 
There arc three declensions of nouns and 
adjectives, corresponding roughly to the first three 
declensions in Latin. The first is called the A 
declension, the second the O declension. These 
two arc the vowel declensions, as opposed to the 
third, which contains all other nouns and is some- 
times called the consonant declension. 

Nouns are declined for number and case ; 
adjectives for number, case, and gender. The 
numbers are three ; singular, dual, and plural. 
The dual is used to denote two objects, but its use 
IS not frequent, and U is generally replaced by the 
plural. 

The genders are three ; masculine, feminine, 
and neuter. In English inanimate things are 
almost without exception neuter. In Greek, as in 
Latin and most other languages, they may be of any 
gender. Thus oZkos (m.) and oUta (/.) both mean 
house. But whatever is masculine or feminine in Eng- 
lish is generally the same in Greek. Most names of 
rivers, winds, and months are masculine; ofeountnes, 
towns, trees, and islands, feminine, as also are most 
nouns denoting qualities or conditions. 

The cases, which number five, are as follows : 


1. Nominative 

2. Vocative 

3. Accusative 
4 Genitive 

S. Dative 


Answers the question : 

Who or what ? 

(Case of the person addressed.) 
Whom or what ? 

Of or from whom 7 
To, for, by, with whom or 
what ? 


Notes. 1. The nominative and vocative plural 
are always alike. 

2. In neuter nouns, the nominative, vocative, 
and accusative arc alike in all numbers ; and in the 
plural of neuter nouns these three cases always 
end in a (sounded short). 

3. The nominative, vocative, and accusative dual 
are always alike ; and so are the genitive and 
dative dual. 

4. Students of Latin will note that the functions 
of the Latin ablative arc divided between the Greek 
genitive and dative. 

5. Cases other than the nominative are spoken 
of collectively as “ oblique” cases. 

First Declension Nouns : A Stems 

Masculine nouns of this declension end in as 
or r/?; and feminine nouns end in a or rj. One 
knows the gender by the termination. There are 
no neuters. 

The masculine nouns are declined like the two 
following : yeavtas (young man), ttoAittjs' (citizen). 


Singular 


Nom. 

ireai/ias 

noMrrjs 

Voc. 

tfearla 

■TroArTa 

Acc. 

v( avi av 

TroMrijp 

Gen. 

veaviov 

TToXtrov 

Dat. 

ve avltf, 

Dual 

noXirjj 

Nom., Voc., Acc. 

v€avia 

TToXira 

Gen., Dat. 

v^avlatv 

no Mr aiv 



16S4 


Greek 


Nom., Voc. 
Acc. 

Gen. 

Dat. 


Piurai 

v€aviai 

veavLMv 

tfeaviai^ 


no \ IT ai 
iroAiTa? 
ttoAitwi/ 
noXirais 


Note. The little i written under the last letter 
of the dative singular is called iota subscript. The 
dative originally ended in i, as v^aviai, noXirrft; 
but the t is now always written below the other 
vowel, h is not sounded, but it shows that the 
other vowel is long. 


Exercise I 

Like one or other of the two nouns given above, 
decline ra/uaf, steward ; iudge ; vavTTj^, 

sailor ; bfanorri^, master ; a Peisian ; 

YtojfUTprf^, geometer ; and arparuiTT/?, soldiei. 

The leiTiinine nouns of this declension are 
declined like the four following : (soul), 

jiVia (house), x^P^ (land), $dXaaoa (sea). 


Nom. ) 
Voc. I 
Acc. 
Gen. 
Dat. 


N., V., A. 
G., D. 


N., V, 
Acc. 
Gen. 
Dat. 


Singular 


iPvxv 

01 KL a 

XOipn 

OdXaaaa 


oiKiav 

XOipdr 

OdXaaaup 

ijfvxijs 

olnias 


OaXdaarfK 

ijjvxfi 

oihia 

Dual 

xwp<? 

OaXdaofi 

4n>xd 

oiKia 

X<Of)u 

6^aAdf/<7M 


oltclctiv 

Plural 

Xtopniv 

(hxAdcraaii' 

i/ivxdi 

fuVt'ai 

X dip at 

OdXaaaai 

i/u'Xd? 

otKc'a? 

X<opas 

OaAdf/ott? 

ijivxdtr 

Oi KIU)V 

Xtijpdir 

OttAatratlii’ 

ilmxaii 

OlVlrtt? 

Xtop at? 

^yaAdaaai? 


Note. Nouns ending in a preceded by c, t, or p, 
retain the a throughout the singular, and are 
declined like oIkU or in these the terminal 

a is long. Other nouns ending in a are declined like 
OdXaaaa (with a short a), unlcss the a is a conti acted 
form of aa, as (mina), contracted from praa 
(gen. pi'tts, dat. pi’^). 


Second Declension Nouns : O Stems 

The masculine nouns of this declension, and also 
the feminine, of which there are few, mostly (see 
below) end in 09 ; the neuter nouns end in or. 


Nom. 

Voc. 

Acc. 

Gen. 

Dat. 


Nom., Voc., Acc. 
Gen., Dat. 

Nom., Voc. 
Acc. 

Gen. 

Dat. 


Singular 
Aoyo? (word) 
Xoye 
Xdyov 
X 6 yo u 
Ady(fi 

Dual 

X 6 ym 

Xoyoiv 

Plural 
Xoyoi 
Ad you? 

Xoyoiv 

Adyot? 


dtupOM (gift) 
hwpov 
Swpor 
S d)po V 
btdpoj 


8u)pti} 

BoipoLV 


Btjpa 

btopa 

Bwpcjv 

htopoiv 


There are, however, several nouns of this declen- 
sion originally ending in 00?, oop, fo?, eov, which 
have been contracted into ou? and ovp. Thus, 
I'oo?, mind (I'OU?) ; dartov bone (daroui ) 



Singular 


Nom. 

VO vs 

dtJTOur 

Voc, 

vov 

doTOVV 

Acc. 

rovv 

OOTOVV 

Gen. 

voC 

d(TTOV 

Dat. 

VO) 

OCTtf) 


Dua. 


Nom., Voc., Acc. 
Gen., Dat. 

ru) 

oar to 

voir 

oarolv 


Plural 


Nom., Voc 

rot 

dord 

Acc. 

rovs 

dard 

Gen. 

X' dir 

OCTT dir 

Dat. 

roi? 

dtrrol? 

A few nouns of this declension end 

in tus (mascu- 

line and feminine) and tor (neuter). 

Thus, reeds' 

temple (m.), and di 

wytujr, upper room (n) 


Si/igulat 


Nom., Voc. 

rcto? 

drwyewr 

Acc. 

I'fiLv 

ardiyetor 

Gen. 

rciL 

dredyeoj 

drtdyecf) 

Dat. 

reui 

Dual 


Nom., Voc., Acc. 

re (ji 

nrcuyeuj 
dr (6 ye (pi 

Gen., Dal. 

re dir 

Plural 


Nom., Voc. 

veto 

drevyeuj 

Acc. 

rcios 

drojyeu* 

Gen. 

re 0)1' 

dr CO ye 01 r 

Dat. 

retd? 

dridyetps 


hxr.Rcisb 

Decline ftrt)/)( 07 To?, man ; <*po?, law ; wru'dui'o',, 

danger ; rrorapov, river ; life ; ^draros*, 

death ; doiiAo?, slave ; ittwos, horse ; irdAepo?, 
war ; orpuTT/yd?, general ; SiSdorK-aAo?, teacher ; 
odd? (f. ), road : i-t/oo? (f,), island ; ouk-oi-, tig ; 
I'pdrioi', oiitei garment ; Cwov^ animal ; rd^oi', 
bow ; and dtVSpor, tree, which has an irregular 
dative plural {btvBpcai) ; ^)fd?, god (voc. ^td?). 

Definite Article 

Pioceed now with the definite article (= the) 
and those adjectives which follow in the mam the 
declension of the nouns already given. There is 
no indefinite article m Greek, but there is a definite 
article, which is declined as follows : 



Singular 


Dual 



Plural 


s 

Fern. 

Neui, 

Masc. 

Fern. 

Neut. 

Masc. 

B 

LL 

Neui. 

N. 

d 

V 

TO 

T(Ai 

(rd) 

_rd> 

oi 

at 

TO 

A. 

t6v 

Tijr 

TO 

,, 

,, 

,, 

TOUS 

rd? 

rd 

G. 

toft 

TTjs 

ToC 

TOtr 1 

[ralr) 

Tolr 

Toir 

Tclir 

TWV 

D. 

Ttp 

T7i 


- 

- 


rot? 

rat? 

rots 


Note. The feminine dual forms rd and ratv 
(especially rd) are rare ; rut and Toti^ are generally 
used for all genders. 

Rule. The definite article agrees with its noun 
in number, gender, and case, as : 4 'fdpiy, the girl ; 
rd derra, the boneS ; rat? oiVtai?, for the houses. 
Adjectives and pronouns follow the same rule. 
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rirst and Second Declensions 


Adjectives : First and Second Declensions 

The adjectival endings of the first and second 
declensions are usually os, ■»?, ov (masc., fern., neut.). 
The feminine is declined like a feminine noun of 
the first declension, and the masculine and neuter 
like nouns of the second declension. If a vowel 
or p precedes the termination, os, the feminine ends 
in a, not in 17. Thus, oo^ds, ao4>6i> (wise); 

t’x^pds, e^Bpov (hostile). 


Sinfiular 

± 1 .. I 


N. 

oo(f>6s 

aotjy-d ao<l>6v 

eyApou ^xBpd fx^pdv 

V. 

ao <l>€ 

ao<f>rj aoijiov 

cyOpf ^xBpd cxBpov 

A. 

ao<fi6v 

au(f)6v 

ixBpdv txBpov 

G. 

aoifiov 

ao<fiTj<^ ontfiou 

e xBpov fx Bp c X Bp" 7) 

D. 

ao<ficp 

OOff>Tj oo<^tp 

tXBptp exOpa ^xBpoi 



Dual 

N. 




V. 

■ ao(f>tu 

ao0tt aotfiui 

exOpoi i'xBpd exBpio 

A. 




G. 

D. 

1 ao^oiv 

Ofjijiaiv aotf>olv 

€XB/foTv t’x^P'’ exBpoU’ 



Plural 

N. 

V. 

j ao(fi 

0 (f) al ao <fi a 

ixBpol €xBpo.t t'x^ptt 

A. 

aotftoiU 

aotfuls' 

ixBptnk ixBpd<% c’x^pa 

G. 

ao(f)0)V 

aofl)ioi’ ao(f)t7)v 

^xBptiiV txBpdn’ ^xOputv 

D. 



i exBpoU tx^puLK ixOpoi^ 


Non. The masculine foim of the dual is often 
used for the feminine, and forms like oof/id and ooffiniv 
arc comparatively seldom met with. 


Some adjectives in os-, however, have only two 
endings, o? and oi', the feminine ending in ov like 
the ma.sculinc— e.g. (IhiKos^ ddiAor, unjust ; aAuyos, 
d’Aoyoi’, unreasonable. 

Most adjectives ending in cos and oos arc con- 
tracted, thus : X^jpocoi-, golden, 

becomes xpvooCs, * apyvp^o^^ 


dpyvpia, ^ apyop^ov^ silver, beCOmcs dpyvpovs, 
dpyvpd^ dpyvpoOv ; and arrAdos, dTrXorj^ inAdov, 
simple, becomes arrAows, dirXij^ aTrXoOv, 

There are also a few adjectives of the second 
declension ending in wr (masculine and feminine), 
cor (neuter), corresponding to the nouns of the 
Attic declension (see I'ediff). These two groups of 
adjectives are declined as follows : 

Singular 





Masc., 



Masc. 

Fern. Neuter 

Fern. 

Neuter 

Nom. 

arrAoi's 

aTrAr) aTrAuui' 

TAewy 

lActUl^ 

Acc. 

aTrAotii' 

d7rAr/M (IttAoDi^ 

tXi(Ol> 

iXfOfi' 

Gen. 

arrAov 

dTrAijv dnAou 

iXeoj 

tXfCO 

Dal. 

aTrAtp 

drrXjj dnXdj 

iXetp 

iXeut 



Dual 



N., V., 

, A. arrAco 

ttTrAd arrAuj 1 

lAco) 

tXeoj 

0 ., 

D. d-n-XoLv 

aTrAalw drrXoU' \ 

tA( UJV 

TAf 0)17 



Plural^ 



Nom. 

aTrAoi 

dirAat d-TrAd 

iXfOJ 

lAcco 

Acc. 

UTrAdiis' 

drrAd? aTrAd 

lAcoiy 

TAeo) 

Gen. 

tiTrAaii' 

dirXitjif aTrAwi' 

rAfciji.' 

rAcci)i7 

Dat. 

uttXo is* 

aTrAalff aTrAoty 

tAe ojy 

TAerpy 

Vocabulary. ao(f>6<;^ wise ; ixBpd^, 

hostile ; 

d.^(,KO^ 

, unjust ; a 

Aoyoy, unreasonable ; 

Xpvaouy, 


golden ; dpyvpov^, silver ; dTrAoos-, simple ; tAecoy, 
gracious. 

t-Xl'RriSL 111 

Turn the following into Greek, remembering that 
adjective and article must agree with the noun in 
number, gender, and case : 

1. Of the simple gitl. 2. To the hostile soldier. 
3. Golden gifts. 4. Of the wise young men. 
5. The uniust girl (accusative). 6. To the silver sea. 
7. Unreasonable laws. 8. Of the wise mind, 9. Of 
the golden temple. 10. The simple judges Accusa- 
tive). 


LESSON 3 

The Third Declension 


T hl third declension includes all nouns not 
belonging to one or other of the two previous 
declensions. Some of these have vowel 
stems, but most are consonantal. The stem is 
generally found by dropping the termination of the 
genitive singular 0 ? or ws : thus, Aecur, Ato»'T(K, 
stem Atoi'T . 

The ca.scs arc formed by adding the endings below 
to the stem or a modification of it : 


Singular 

Dual 1 

Plural 

M. & F.. N. 

M. 8l F., N. 

M, & F., N. 

N. 


cr a 

A. a or v none 

1 ^ 

ay a 

G. os or o)r 

) 

0)1' 

D. t 

|- ot.v 

at 


Note. In the nominative singular and dative 
plural the terminations s and 01 respectively often 
become united with the last letter of the stem, as 
t^vAa^, guard, for ^uAaK-y; and dative plural 
^uAa^i, for il>vXaK-ai.. 


The following are examples of the commonest 
forms of nouns of this declension with mute or 
liquid stems 

MaSCULINIS and FtMININES 


dpa^, raven ; fniorri^, whip ; o Xetoi^, lion. 
Sifif'ular 


Stem 

KOpaK- 

fiaoTiy" 

XtOUT- 

Nom. 

Kopa^ 

Kopai' 

fldoTl^ 

Xcwv 

Voc. 

p.d(yTi^ 

XfOV 

Acc, 

KopaKa 

fidariya 

Xtovra 

Gen. 

Kopaicoy 

/xetartyoy 

Aeoi'Toy 

Dat. 

KOpaKl 

/iidaTtyi 

Dual 

Acoi'Ti 

N., V., A. 

KopaKe 

/xaartyc 

/xaaTiyoir 

Plural 

Aeovre 

Gen., Dat. 

KOpaKOlV 

AeoVT04i7 

Nom., Voc. 

K dp a Key 

/idoTtycy 

Aeoi'Tey 

Acc. 

KopaKay 

/Ltdariyay 

fiaariyuiv 

A^oi'Tay 

Gen. 

KopaKutv 

Aedi^Twi' 

Dat. 

Kopa^L 

udartii 

Xdovoi 
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o TToiy, boy 

0 or t) 

opvis, bird ; 
Singular 

o ylyas, giant. 

Stem 

naih- 

opviO- 

yiyavT- 

ylyas 

Nom. 

rraU 

Spins 

Voc. 

nal 

opvi 

yiyav 

yiyavra 

9a' 

Acc. 

TralSa 

opvLv or 

OpVL 

Gen. 

TratSos 

opviOos 

yiyaVTOj 

Dat. 

TraiSi 

SpviOi 

Dual 

yLyavri 

N., V., A. 

naiSf 

SpVLOt 

opindoiv 

Plural 

ytyavTc 

Gen., Dat. 

Trai6o'iv 

yiy dr oiv 

Nom., Voc. 

nalhes 

OpVldfS 

yiynvTiS 

Acc. 

TralSay 

opi'iOas 

ylyavras 

Gen. 

7rai6roi' 

opvlOoii^ 

ytytti'Ttov 

Dat. 

TTtttOt 

opviai 

ylyaat 


NliUTtRS 

TO aa)fia, body ; TO 7re/)as, end ; TO ^rrap^ liver. 
Singular 

1 1/ A _ - _ ' ^ ^ 


N., V., A. awpa 

"TTfpas 

T^TTap 

Gen. auifiaros 

Dat. aoipaTL 

Trdparoy 

yTTUTOS 

irtpaTL 

y-Trari 

Dual 


N., V., A. croj/iaTc 

vepare 

yntire 

yirdroiv 

Gen., Dat. acopanny 

TTi-paTOlV 

Plural 


N., V., A. aiupara 

TTcpara 

yjtara 

Gen. ucopdrcov 

TTtpaTaiv 

yjrdrcoy 

Dat. odipaai 

rrep aoi 

rjiraiJL 

Decline the following 

nouns ‘ 



Stem 

Dat. pi. 
(fiXetpL 
yvijn 

t) 0AcV/, vein 

(l>Xt(i- 

d yviji, vulture 

yVTT- 

d ^oAa^. guard 

ff>vXaK‘ 

tfivXa^t 

d K-qpv^, herald 

KypVK- 

Kypui^i 

■fj Trr^pv^, wing 

Tmpvy- 

TTTtpV^t. 

t; rraXiTiy^, trumpet 

aaXiTLyy^ 

odXmy^i 

(pronounced salpinx) 

6 Svv$. nail, claw 

ovvx- 

ovv^t 

il ava^. chief, prince 

tivaKT- 

dva$t 

■q vv^, jaight 

VVKT- 

vv^l 

d ydAojy, laughter 
ij ^EAAds, Greece 

yiX(ji)T- 

— 

" EXXab- 

— 

‘q Kopvs, helmet 

Kop ll9- 

K dp vat 

y tATTi's, hope (voc. eAm) 

fXmS- 

fXTTtai 

?} Xaprrds, torcll 

XapTTo S- 

Xapndai 

Tj naTpis, native land 

narpih- 

TTOTplm 

d tX4^as, elephant 

e Af <^ai'T- 

4Xt(f>aai 

d yeptor, old man 

yepovT- 

ytpntuTt 

(voc. yepov) 

d dSouy, tooth 

oSovT- 

obovat 

d ‘rroipyvt shepherd 

TTOLpfV- 

iroifUai 

d Xip-qv, harbour 

Xiptv- 

Xipcai 

d ^EXXyv, Greek 
d p-yv, month 

' EXXyv- 

” EXXyai 

pyv- 

pyoi 

d ai(ov, age 

alajv- 

aluiaL 

d xfipuiv, winter, storm 

XCLptov- 

Xeipwat 

d yyepiuv, leader 

yytpov- 

yyepoai 

y snow 

d Saipojv, divinity 

XLOV- 

— 

baipov- 

Balpoai 

(voc. 8aip,op) 

d ScA^j&iy, dolphin 

beXifitV’- 

SeXffiiac 

d aXs, salt 

dA- 

dXal 

d $yp, wild beast 

9yp- 

dyptjl 

d 9ys, hired man 

Syr- 

Oyal 

y pis, nose 

piv- 

ptai 

(cf. ** rhinoceros 



o p^ruip, orator prirop- pT/fTopai 

(voc. p-qrop) 

TO itpayp.a, thing npayp,ar- •npayp.aai 

Many nouns of the third declension end in rjs 
and 09 ; those which end in o? are neuter. They 
are declined in the manner shown below. It should 
be noted that contraction takes place whenever 
the e of the stem precedes a vowel. 

■q rpirjprjs, trireme ; to ydvos, race, stock. 
Singular 

Stem Tpirjpe- yei^c- 

Nom. rpt'qp'qs y4vo9 

Voc. ‘Tpiijp€9 y4vo9 

Acc. (Tptijpca) yeVo? 

Gen. rpi-qpavs (-eo?) yiVoyj (-eof) 

Dat. Tpn]pt:i (-et) ycVci (-ei) 

Dual 

N., V., A. y€vrj 

Gen., Dat. rpi-i^pOLV yevoiv 

Plural 

Nom., Voc. rpi.yjpeL9 (-eec) yevTj (yeWa) { 

Acc. T/iiT/ptis' (-tas) \ 

Gen. rpnqfiujv ytvtov or yevetov \ 

Dat. TpL-qpeai y^vioi 

Like rpn]p'q9 decline aTry? Socrates ; and 
Ar}fLO(TdtvTj9, Demosthenes (in the singular only). 
Like yero? decline to k-cIAAoj, beauty ; to o/joj, 
mountain ; and to 04po9, summer. 


Nouns ending in i?, i, o, ot, and coy are thus 
declined ; t and v are nculer endings ; 


Tj TToAiy, city ; TO darv, town ; 
d nyxvs, forc-arm, cubit ; d fiaoiXeds, king. 
Stngular 

Stent ttiiAc- fj(TTf- /?acriAe- 

N. 

TrdAiy 

darv 

nyxvs 

fiaaiXtvs 

V. 

ttoAi 

darv 

nyxv 

/Jnrrt Afp 

A. 

•ndXiv 

darv 

nqxvv 

fiaaiXea 

G. 

irdXtuKi 

dareos 

Try x^tos 

/JaaiAf ojs 

D. 

TToXtl 

or ‘Ccos 
darei 

TT-qx^t 

fiaaiXti 

N.l 

TToAet 

Dual 

flCTTtt 

nyx^^ 

paaiXtc 

A.I 

G. 

D. 

rroXioiv 

JoTtoir 

iryx^OLV 

jSaaiAtoii' 

N.) 

v.J 

^ ttoAci? (-tty) 

Plural 

dary (-fa) 

nyxeis 

^aaiXtls 

A. 

TToXfis (-eay) 

dary (-fa) 

rryxiiS 

^aatXcas 

G. 

TrdX€UiV 

dar4u)v 

rryx^on’ 

TTyx^ai 

^aaiXecov 

D. 

TToXeai 

dar^ai 

/3aa« AfiJon 


Notf, Nouns ending in i (as to ulvam, mustard) 
are declined like aarv. Most nouns in V9 retain 
V and are regular — e.g. lyOvs, fish ; gen,, 
dat., ; nom, pi., ; dat. pi. 

Nouns ending in oo? and aus are thus declined : 


d, i) ^ovs. ox, 

cow; 

y ypavs, old woman; 
Singular 

y vaos, ship. 

Stem 

^0- 

ypa- 

pa-, pf- 

Nom. 

povs 

yp aus 

pauff 

Voc. 

Pov 

ypav 

pau 

Acc. 

pOVV 

ypaCv 

vavv 

Gen. 

poos 

ypads 

PC ths 

Dat. 

pot 

ypac 

Dual 

vyt 

N., V., A. 

p6€ 

ypa< 

vyt 

Gen., Dat. 

Poo IV ypaolv 

PCOIP 
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Plural 


N., V. 

pdcs 

ypdts 

vy^i 

Acc. 

jSotJy 

ypaus 

vavs 

Gen. 


ypacofj 

V€lOV 

Dat. 

Sovai 

ypaiicri 

vavoi 

Note. 

pavs is very 

irregular, and 

has also 

sing,, vya 

or v€a ; gen. 

pyos or I'coy ; 

etc. 


Nouns ending in as, genitive aos (neuter), arc 
declined in the following manner, contraction 
taking place when the a of the stem is followed 
by a vowel : 



Singular 

Dual 

Plural 

Nom.] 

Voc. 

ydpas, prize 

(ytpa) 

y^pa 

Acc. 

Gen. 

y^ptoy (-aos) 

(yepepO 

yeptov 

Dat. 

yepQ. 

{ye pipy) 

yepaai 


Ktparos^ horn, is sometimes declined 
regularly {Kepa<;, Keparos, tcepdri^ Ctc.), sometimes 
like ytpaf^ Kepa^ elC.). 

There arc a few nouns in a> and ws, declined as 
follows (the dual and plural are rare) : 


Singular I 

Dual 

Plural 

N. yx^» echo 

V. Tfxrn 

A. 7 )xw 

G. 

D. T/XOt 

1 , . 

V. t/xto 

A. 1 

G. ) » 

D, ) 

N. 1 , , 

V. 1 

A. t/xouy 

G. 7 }x<»>m 

D. 7 )x«iy 


17 aiSa)?, shame ; accusative, aiBuj ; genitive, 
(itSou? ; dative, alboi. This has neither dual nor 
plural. 

cl ijf)c*is, hero, has genitive tJ/kuo?, and is regular 
(ac-ciisaiive, -fjpuia ; dative, Tjpioi, elc.). 

Some nouns m yp, as <5 narr'ip^ father ; 17 p.yTrip, 
mother ; y dvydTTfp, daughter (stem Trarep-, etc.), 
are sho tened by dropping the e before the p in the 
genitive and dative singular ; also in the dative 
plural they change ep into pa before 01. Thus : 


Singular 

Dual 

Plural 

N. nari'ip 

V. TTttTfp 

A. Trarepn 

G. TTarpo? 

D. IT at pi 

N. 1 

a! j 

G. 

D. 

r TTarepe 

1 

i Trartpoiv j 

N. 1 

y 1 TTUTCpcy 

A. Trartpas' 

G. TTClTepCJUV 

D. narpaui 


Irregular Nouns 

There arc a few nouns in common use the declen- 
sion of which IS irregular ; that is, the oblique 
cases are formed on a stem which is not what we 
should expect from the nominative. The following 
list compiises some of these most frequently used 
nouns : 

1. d»'ijp (d) man ; st. dvSp- ; voc. dv€p, acc. 
avSpa, gen. dvbpd^ \ dat. pi. dvhpdai. 

2 . ydAa (rd), milk ; st. yaAaicr- ; gen. yciAa/cToy, 
etc. 

3. ydi'u (rd), knce ; st. yoi^ar- ; gen. yovaros, 
etc. 

4. yui^ (t}), wife, woman ; st. yuvaix- ; ifoc. 
ydvac, acc. yuvatica, gen. yuvaiKds ; dat. pi. 


5 . hdpv (rd), spear ; st. Sopar- ; Sdparo;, Sopari 
or Sopi ; pL $dpara, Sopartuii, Sdpaai. 

6. Zfdff, Zeus, Jupiter ; st. Ji- ; voc. ZtO ; but 
acc. Jia, gen. Jios, dat. hu. 

7 . Bpl^ (■»}), hair ; st. rpi^- ; gen. rpt^d? ; but 
dat pi. dpi^l. 

8. KV(ov (d, 17), dog ; st. Kvv- ; gen. kwos ; dat. 
pi. Kvoi. 

9 . fidprvs (d, li), witness ; st. fiaprvp^ ; gen. 

p.dprvpo<! : dat. pi. ixdpTvoi. 

JO. oyj (to), ear ; st. wt- ; cirdy, wTi ; pi. < 5 ra, 

coTcui’, luaC, 

11. nvp (to), fire; nvpos, ‘rrvpl ; pi, nvpd (watch- 
fires), TTUpdil', TTUpOlS. 

12. ilScop (tcJ), water ; st. vSaT- ; gen. vtarvs ; 
dat. pi dSoert. 

13 . i>Id? (d), son, is declined both regularly like 
Adyoy, and as a noun of the third declension, mVoy, 

vUl ; pi, Kiel?, oieiff, vUiui\ vlioL. 

14 . (’ 5 )i hand ; regular, exc. dat. pi. 

Third Declension Adjectives 

Adjectives of the third declension have usually 
two endings, one for masculine and feminine, the 
other for neuter. Most of these end in ys (neuter 
ty) and ti>v (neuter 01^), as dXyO^^, true ; i/ifoSijy, 
false ; nXypys, full ; ei)Soi/icoi^, happy ; ireiruip^ 
npc ; oui<f>piov^ prudent. They are thus declined : 
Singular Singular 



M. 

& F'. Neuter 


M. 

A F'. Neuter 

N. 

aA 

y8y<; dAr/Oey 

N. 


Mfxiov euSaifioy 

V. 


dXyOf*; 

V. 


fvSaifjiov 

A. 

dXyOy dXijOes 

A. 


al/ioru (uSaipov 

G. 


dXydov<i 

G. 


euSalporos 



(for dXyOeos) 




D. 


(IXyOtL 

D. 


evSalpoyt 



(for dXyOei) 






Dual 



Dual 

N., V., 
A. 

1 dXydy 

N., 

/ 

V.. 

V. 

1 cdSai/aove 

G„ 

D. 

dXyOoiv 

G., 

D. 

tvbaL^iovoiv 

N.j 
V. 1 


Plural 

. xN. 


Plural 

dXyOeis (txy) dXyOy (« 

j €u5 

ai/ioi^ey cdSaiVoi'a 

A. 

a At; 

Oeis (eay) dXyOy 

A.’ 

ev8 

aLp.in'as euSalp-ova 

G. 


dXyButy 

G. 


fi/SaipLdrujy 

D. 


dXyQeiji 

D. 


evSalfioai 


Some adjectives of the third declension, however, 
have only one termination for the nominative 
singular of all genders, as : genitive nevyros, 

poor ; ciTrais, aTTttidos*, childlcss ; dyi^wiy, dyvwTOS, 
unknown ; opwaf, apnayo^, rapacious ; ^yydy, 
^vydSost fugitive. 

Adjectives Combining the First and Third 
Declensions 

These have, besides the masculine and neuter, third 
declension forms, a feminine form which follows the 
first declension. Most of these end either in uy, 
cia, u, or in CIS, eaoo, €v — as, Tax^s, Tax€ia, raxi^, 
swift ; graceful. 

Singular 



Masculine 

Feminine 

Neuter 

Nom. 

TttXVS 

raxeia 

TOXV 

Voc. 

Taxd 

Taxtia 

Taxd 

Acc. 

Taxuv 

Tax^iai* 

Taxd 

Gen. 

Tax^oy 

rax^las 

rax coy 

Dat. 

Taxet 

raxfiif 

Tax«t 
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Greek 



Masculine 

Feminine 

Neuter 


Dual 


N., V., A. 

Tax^€ 

rax^ia 

raxet 

Gen., Dat. 

rax^oiv 

raxtiaiv 

rax^oiv 


Plural 


N., V. 


rax^iai 

T ax^ a 

Aco. 


Taxtlai 

Taxi a 

Gen. 


rax€itliv 

Taxio}V 

Dat. 

rnx^oi 

rax^lo-is 

raxfOL 


Singular 


Nom. 

Xaptas 

Xapi€0(/a 

Xaplev 

Voc. 

Xaplcv 

Xapifaaa 

XdpUv 

Acc. 

jfaptti'Ttt 

XapiccTOav 

XapUv 

Gen. 

j^apKi'Tos 

Xo-pif-aarff; 

^aptci'TOS 

Dal. 

XapUvTi 

XapUaa^ 

XapUvri 


Dual 


N.. V., A. 

Xdpicvre 

Xafueaari 

XripUvre 

Gen., Dat, 

Xdptfl’TOLV 

XO-pUa<niif 

XapilvTiHv 


Plural 


N., V. 

XapLtvr^f: 

XapUaaai 

Xapievra 

Acc. 

XdpU^ras 

XdpUaaas 

X'ap/ei'Td 

Gen. 

XCipL€l‘TtOl' 

Xapieaaojv 

XdpicvTOiv 

Dat. 

XOLpUm 

apif aarti? 

XapUai 


Note. The feminine of raxi's is declined like 
oiViu, and the feminine of SdXaaaa. 

There are three adjectives ending in a?--7rdy, 
Trdcra, 7t(U\ all; ^cAati-ri, black , and 

rdAaf, rdXaiva, rdAciv, wretched. They are thus 
declined, TttAa? being like 

Sin^uUu 



Ma.sculinc 

beminme 

Neuter 

Nom. 

TTa? 

naaa 

Tray 

Acc. 

ndi^'To 

ndaai' 

Trdr 

Gen. 

wai’Toj 

ndai]<j 

nai'Tos 

Dal. 

rrarri 

■ndarf 

TTnvrl 

Nom. 

TTai/T^S* 

Pita al 
rrdaai 

Trdi'Ta 

Acc. 

TTfU’TaS' 

rrdaa^ 

TrdvTd 

Gen. 

navTcov 

Trciawv 

irdyrcji 

Dat. 

irdai 

nda(i(K 

irdiTi 

Nom. 

p-iXas 

Singulat 

fiiXaiva 

fiiXav 

Voc. 

piXav 

piXnii'a 

fiiX ill’ 

Acc. 

fifXara 

pcXtiLvar 

/If Aar 

Gen. 

fiiXavof; 

/I? Aaii'TjT 

jUf Afiro 

Dat. 

piXaiH 

AaM'T 

/if Ann 


Dual 


N., V., A. 

fiiXavi 

/leAtttVa 

fit X aye 

Gen., Dat. 

fxeXdvoiy 

fieXalvaiv 

Plural 

fieXdyoii’ 

N., V. 

pdXavis 

fifXaiyai 

fie X ay a 

Acc. 

piXavai 

fieXuLi'a^ 

fieXaya 

Gen. 

ptXdvtuv 

fit Xaii<cjy 

fieXdyojy 

Dat. 

p,iXaaL 

fitXacyais 

fiiXaai 


Two Irregular Adjectives 

great, and ttoAiJs, much, are declined 
irregulaily : 

Singular 



Masculine 

Feminine 

Neuter 

Nom. 

fiiynf; 

ptydXrj 

fitya 

Voc. 

ifLeydXt) 

fitydXr) 

fiiya 

Acc. 

piyav 

pcydXjjy 

fieya 

Gen. 

peydXov 

fieydXrfs 

fttydXou 

Dat. 

fLtydXut 

ptydXrj 

peydXcp 


Dual 


N., V., A. 

ptydXu) 

peydXa 

fitydXiu i 

Gen., Dat. 

fuydXoiv 

ptyd Xaij' 

ptydXoiv 


Plural 


N.. V. 

fif yd Xoi 

pfydXni 

fuydXa 

Acc. 

pcydXoyi) 

ficydXa^ 

fuydXa 

Gen. 

peydXojy 

fitydXtor 

fitydXvty 

Dat. 

/if y fi Af)^^'‘ 

fieydXaii: 

fLfydXoi<s 


Singular 


Nom 

TToXvS 

TToXXrj 

TTO All 

Acc. 

TTO AlJl' 

noXXyji' 

TTO All 

Gen. 

TToXXoV 

770 A At; 

TTO AAoi 

Dat. 

TTO XX (p 

TToXXfi 

TTO A A 


Plu/al 


N., V. 

iroXXo'i 

rraXXai 

7T ri A Au 

Acc. 

TTO A Ao us 

TToXXd^ 

TTO A Ad 

Gen. 

miXXojy 

no XX Of i' 

TTO A A Oil’ 

Dat. 

TroAAoFv 

naXXah 

ttoAAois' 

Key 

TO f.XTRCISI 

III IN Lisson 2 

1, TTy? dTrXijs ndpr]’;. 

2. Tip exOpi 

ip OTpaTldfTTJ. 

3 hiopa ypjura. 4. toh' 

tj 6 iff coy ytayiuf]' 5. tt;|' 

Hupjf 

1* 6. T7y dpyvpd OaXaaajj 7. ropoi 

rlAoyot, 8. 

Ttiv you aOffi 

OU. 9. TOV 

Xpvaov I’Ciu. 

10. Tou? d7TAou<r Kpird^, 




LESSON 4 

Pronouns and Their Inflexions 


T he next subject is the pronouns, here considered 
in detail. As will be seen, the declension of 
the pronouns of the first and second persons 
is highly irregular. 

Personal Pronouns 

The pronoun of the first person is €y<i\ 1 ; and 
of the second person av, thou : in the plural, 
and vfifTs. 

Singiilat 


Nom. ^ 

Acc. 

Gen. €fiov, fiov (joC 

Dat. c/iot, fjtoi aoL 


Nom., Acc. 
Gen., Dat. 

Nom. 

Acc. 

Gen. 

Dat. 


Dual 

vio. we (us) two 

vd>V — 


Plural 
rffieis, we 

ij/xds 

ij/xiv 


(Tifiut, you two 

atfjioi- 


vfieh, ye or you 

vfias 

VIJLIOV 

u/xiv 


The nominative of the personal pronouns is 
seldom used, except for emphasis— c.g. I save 
is aw^o), not fyw auj^cu. The forms eVoD, 
cfjLoi arc more emphatic than n€, fiov. fioi. 

The third personal pronoun, in all the oblique 
cases, but no/ in the nominative, is represented by 



Pronouns 
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ai5r({ff, -ij, -d. When the nominative is required 
for emphasis, we must fall back on the demonstra- 
tives — cKcti'off that (man), outos or oSe, this (man). 

Other Uses of auToj. On the other hand, in 
all its cases, including the nominative, aurd; is used 
for self (d dvi)p avros = the man himself). Bui 
when auTOff has the article (d adros, V/ auT?} to aurd, 
generally contracted as adroff, adrij, raurd) it means 
same : avros dvrjp^ Tov adrdi^ dvhpa “ the same man. 
avros is thus declined : 



Masc. 

Singular 

Fcrri. 

Neutc 

Nom. 

auTOff 

aurq 

auT d 

Acc. 

auToi' 

avrqv 

tlVTO 

Gen. 

aiiToO 

avrqs 

auTfji* 

Dat. 

avTui 

iLVTfj 

(ivrdt 

Nom., Acc. 

auTto 

Dual 

aUTQ 

adr txi 

Gen., Dat. 

auToZi' 

(lUTnlr 

nvToh 

Nom. 

avrtn 

Plural 

fiuT ai 

nurd 

Acc. 

(lUTodff 

flUTOff 

adrii 

Gen. 

auTuii' 

(ll’/T UH' 

nvT Oil 

Dat. 

auTotff 

IIMTaiS’ 

nvroX' 


Reflexive Pronouns 

The rcllexivc pronouns liavc, of course, no 
nominative. I hey are thiec in number, one for 
each person : e/nauror (cpi avT(n), myscll : 
aeai'Tou (ere aurdi), thysclf ; faurm', usually con- 
tracted as a LI TO I', himself They are thus declined : 


/.s7 Feirson — 

Singula! Fliiiul 

Muse. hem. Masc. ^ fern 

A. (pavrof ifiavTijv j r/pd^ avrovs rffids avrd^i 

G. epavrov cpavTip ^piov avran- Tfpuw avrcoi’ 

D. i'pavrtp tpaini) VP^v aOTOK ^pit' aurals' 

Note that Jii the plural the two words (the personal 
pronoun and adrds) appear separately. rTfooTor is 
usually contracted into aaordi-. thus: 


2ncl Person- 


Phi! a! 



Masc. 

Feni 

Masc. Fern 

A. 

aavrov 

a avrqv 

vpds avTovs upas avrds 

G. 

(jauTOv 

aavrqs 

vpwv auTfjjv vpihv avTOiv 

D. 

pavTtp 

aavTf) 

vplv auToty vplv avrais 

3rd Person. 

(avTOv, 

or auTQi' (note the rough 


breathing), is declined like aurd?. It must, however, 
be carefully di.stinguishcd from the oblique cases 
of aiTTos, which has the smooth breathing. 

In addition to these three reflexive pronouns 
there is one which is sometimes called personal, 
but seems more properly to come under reflexive, 
as it if generally used as an indirect reflexive. It 
has no nominative singular, but the accusative is c. 
(This compounded with aurdii gives iavrov above.) 

Singular Plural 

Nom, Oififii 

Acc. f AcC. a4>ds 

Gen. od Gen. o<^air 

Dat. ol Dat. 


Example ; KaOopcoai rdi? rdii^ KtpKvpaiuiv vavs 
tnl iT<^d? TrAeouatts, They see the ships ol the Corcy- 
reans sailing against them (i.e. themselves ; em 
tiMTod? or avroth, woiild huvc Tclerrcd to 
“ Corcyreuns "). 


Reciprocal Pronoun 

The reciprocal pronoun is dAA^jA^« (accusative), 
one another ; it has no nominative and is used 
only in dual and plural, in which numbers it is 
declined regularly, like ao^d?. 

Possessive Pronouns 

These arc declined like adjectives in oy. They 
are ; 

ipos, rp^, ^p6v, my vp€T€pos, -a, -ov, your 

<ydr, otp (TOV, thy cr^cTtpoy, -a, -ov, their 

-a, -Ol', our (always reflexive) 

For his\ the genitive of udrds is used, as d irarrjp 
ttVTOP, his father (lit., the father of him). 

The article is regularly used with these possessive 
pronouns, as d vptT^pos rapiag^ your steward. 

It IS quite as good Greek to say d naTTjp pov (my 
father) as to say 6 tp6i nar-qp, and so with all the 
others. 

Demonstrative Pronouns 

tMetvos, that, is declined quite regularly like 
ooijfog, except that the neuter nominative and 
accusative singular arc eVcTi'o, not ^Kflvov. 

dSe. this, IS simply the article d with the particle 
dc added ; it is therefore declined like the article : 
dSe, T7d<, Tofie ; genitive : rijabe, touSc, 

K T. A. (h\ T, A stands for kuI to. Aoitto, and the 
remaining things, or el cetera.) 
oiVoy, this, IS declined as follows : 


■ Singular 


Nom 


o i;to? 

avrq 

rovro 

Acc. 


tOVTOl 

TUVT rp' 

rovTo 

Gen. 


rouTOi 

ravrqs 

rovrov 

Dat. 


TOUT a/ 

Tuvrq 

Dual 

Todrep 

Noin., 

, Acc. 

TfJUTOJ 

TOVTCU 

T0VT(0 

Gen., 

Dal. 

Tovroii 

TOVTOLV 

Plural 

Touroiv 

Nom. 


(jUTOIr 

auTtti 

raOra 

Acc. 


Touroi !(' 

T auras 

raura 

Gen. 


rouTUJ ' 

rouTVJv 

rovTivv 

Dat. 


TOVTOl : 

T avrais 

rovTois 


When these demonstrative pronouns are used as 
adjectives with a noun, the noun takes the article — 
as, oinos 6 dv/ip, this man ; f/cetVr/ q pqrqp, that 
mother. 


Interrogative and Indefinite Pronouns 

The interrogative pronoun is n's, tC, who ? what ? 
The indefinite pronoun is ns, n, anyone, anything, 
or someone, something The only distinguishing 
mark between them is the accent : the former 
always takes the accent (on the first syllable), while 
the latter usually has no accent at all : when there is 
one, it Falls on the second syllable. They are 
thus declined : 


Interrogative 

M. & F. Neuter 
Nom. Tiy Ti 

Acc. riva ti 

Gen. rivos, rov 

Dat. rCv(, TO) 

Nom., Acc. nVe 

Gen. Dal rlvoiv 


Indefinite 

Singular 

M. & F. Neuter 

Tiff TI 

Tivd Tl 

TlVOf, TOV 

Tin, T(p 

Dual 

j TIV4 

1 rnoti' 
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Plural 



M. & F. 

Neuter 

M. & F. Neuter 

Nom. 

TlV<ff 

riva 

rik^S nvd 

Acc. 

TiVaff 

riva 

nvds rii'a 

Gen. 

TLVCJV 

TLVd^V 

Dat. 

riui 

nal 


Note, ri (interrogative) can mean “ why ? ** as 
well as “ what ? 

For the indefinite neuter plural nva the form 
drra is somcUmes used. Examples: riva eawaay ; 
Whom did you save? nVas opviBa^ > 

What birds have they ? dvOpuino^ nj, some man ; 
TouTo Xiy€L Ttf, Someone says this, ns indefinite 
IS called an “ enclitic,” because it always follows 
and never precedes the noun or verb to which it 
belongs. 

aAAof, other, is declined like ckcii/os. 

Relative Pronouns 

The ordinary relative is oj, ij, who, and is 
declined as follows : 

Singular Dual Plutal 

N. o? o at d di oi at tt 

A. dv i^v o ,, ,, „ ous as d 

G. ou ^s od otv ati^ olv div wv cot' 

D. a» ,, ,, ,, oh ah oh 

Note. The forms rj, «?, and at are distinguished 
from the similar forms of the article by having an 
accent. In the article, they have none. 

offTTcp, the very man who, is simply os' with 
the particle nep attached to it. 

There is also an indefinite relative pronoun, 


compounded of and the indefinite ns : oerrts, 
whoever : 

Singular 

Nom. Sans rjns 0 n 

AcC. Ol'Ttva •qvnva 5 tl 

Gen. ooTtt'os'i Srov oSnyos, orou 

Dat. (tnvi, oTcp jjnyi ojnvi, OT<p 

Dual 

Nom., AcC. alrtt'e dnv^ dJTti'C 

Gen., Dat. ofmi'oti' alvnvoiv olvrivot.v 

Plural 

Nom. omvey atTtvey dnva, drra 

AcC. otJffTit'ay doTTii'tts' dnva, drra 

Gen. fii'Tti-'cut', OTUiv iovTtViav Jtvnvuiv, oroiv 

Dat. oTcTTiat, uToicjt alanai olanm, droiai 

Note that each part is declined separately, and 
that o Tl IS written as two words to distinguish it 
from the conjunction on, that, because. 

Note. Greek, like Latin, has interrogative, 
demonstrative, and relative pronouns or adjectives 
of quantity or number, and of quality : for qualis ? ; 
(of what kind ?), volos, -a, -or; for tails (such), ’ 
Totos, -a. -or, or TOtdyScr, -iiSe, -di'St, or toiouto?, \ 
avTf)^ -ovTo ; for qualis (such as), oTos', -a, -or ; 
for quantus? (how great ?) and quot? {hovj many ?) 
rraaos ; for tantus (so great) and tot (so many), 
Toaoy, TO(r<jab€, or roaovrosi for quantus and quot 
(as great as, as many as), Saos. toioPtos and too- 
ovTos (acc. riHoC/rov and tooovtov) are declined like 
ovTos ; the rest are declined quite regularly, as 
first and second declension adjectives. The corres- 
ponding indefinites are rroios and ttoogs'. 


LESSON 5 

Degrees of Comparison, Adverbs, Numerals 


T his Lesson is concerned with the comparison 
of adjectives, adverbs in connexion with 
adjectives, and the numerals. 

Usual Comparisons, -repos, -raTos 

Most adjectives form the comparative by adding 
repos, and the superlative by adding raros to the 
stem ; 

Positive Comparative Superlative 

i)eivds, terrible Scii'drepos ieti'draros 

yAuK-ds, sweet yAu/ruVepos yXvKvraros 

jiicAas, black p.^Xdvr€pos pnXdvraros 

dXrjd^S, true dXrjBfarepos dXTjBfOTaTOS 

Notes. I. The comparative and superlative are 
declined regularly — e.g. Seii'drepos, -o, -oi' ; S€iv6- 
raros, -rj, ~ov. 

2. Stems in o with a short penultimate (that is, 
with the last syllabic but one short) change o into 
w before -repos and -raros — as, 

ao<l>6s, wise ooiftoirepos oo^curaroy 

except when ihe penultimate (i.e., last but one) 
vowel is lollowcd by a mute and a liquid— as, 
mkpos, bitter mKporepos mKporaros. 

3. ptaos, middle ; toos, equal ; rrXrjmos, near , 
and ijauxoy. quiet : drop the o and add airepos 
and oiraTos— -as, icrof, laairtpoy, loairaros. 

4. Adj<^ctives in ovy (contracted for ooy) form 


their comparison as follows : (IttXovs, simple 
dirXovaTepos (for drrXoeaTepos), aTiXovararos- 

5. Adjectives in an' add eorepos and tararus to 
the stem — as, (vbaiptDv, blessed ; evbaipovea- 
repos, evbaLpoveoraTOS 

6. Adjectives in ns form their comparison as 
though from a stem ending in is — as, 
graceful ; 

Les.s Usual Comparisons, - lotos . 

Some adjectives in i>9 and poy form their com- 
parison by changing the termination into lOiv and 
laroy — as, 

aiffxpdy base aioxtoros 

e’x^^pos hostile cx^k^tos 

iJSus, sweet ^Simv ^Staros 

raxvs SWifi j j Tdxiaros 

Comparatives in lo)v are declined thus : 

Singular 



Masc. & Fern. 

Neuter 

N , V. 

■}\hioiv 

irJSiop 

A. 

■f)biova or -pbLii) 

T/S/oi'oy 

•ffblovi 

Dual 

IjSlOV 

G. 

rjSiovos 

^Siovi 

D. 

N., V.. A. 

i)biove 

ijhiove 

^hiOVOlV 

G., D. 

I^SlOl'Otl' 
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N.. V, 
A. 

G. 

D. 


Plural 

Masc. and Fern. Neuter 
'nBlov€^ or rihiovs rjSiova or 1)8101 
1] Slop OS or 178/0 uf T;S/ot^a Of rjBlw 
nSioi/oii' i^Sidrcui' 

178(001 1781001 


Irregular Comparison 

The following adjectives are irregular : 
dya^ds, good 


dAycivd?, painful 
apirai, robbing 
ytpatdy, old 
KaHo^, bad 


koAos, beautiful 
^tanap, happy 
naKp 6 st long 
/i.fya?, great 
^iiKpof. small 


dAiy<»sr, little, 
TraAaidff. old 
ircVi7s, poor 
iT<'Troji>, ripe 

TToAdij, much 


few 


dpelajv,^ belter 

^eXriuiv 
Kptiaautv , 

Arproi* ,, 

d/xeiVoii' ,, 

dXylu}i> 
apirayioTtpo? 
ycpaiVtpo? 

KaKicoi', worse 

Xifpoji’ „ 

rjoofoi' ,, 

(l/f. less) 

/faAAi'toi' 

/LtaicdpTepos' 

p.daawi^ 

p,ciXu)i' 

fiiKporepo^' 

eAdi7attJi', less 

peioiv „ 

/leiorepos , 


dptoToy, best 
fifXrLoro^t „ 
KpariiTTOf ,, 
AlpOTO^' ,, 

aXyiaro^ 

vLpnayiaroTos 

yep aiT aro? 

KaKinro^ 

X^iptaTo<s 

(t/aioto?) 

A dAAiaTOf 
p,aA’dpTaToy 
pr) KIOTO'S 
/u^yicjToy 
pi h'p or UTOK 
tXdxiOTO<i 
(pt LOTOS') 
/iCKiTaro? 

oA/yioTOs* 
TraAfi/raTOif 
rrti'f OTOTos' 
ntTraiTOTOs 


rraAttiVfpos 
TTf L'f OTfepOS' 
ire 77" aiT epos 

( nXeioiv ) . „ 

I wy<u.. 1 -rAf.aro, 

pd8io?, easy p^iov priioTos 

ifiLXns, dear tjiiXrfpoi (fiiXraTOi, 

</>(AaiT€poj </i( AaiTOToj, 

^lAcuTcpos (/nAtOTaTOJ 

ifj€v 6 ‘qs, false — i/if I'S/oraros 

Notes. Comparatives and superlatives are 
occasionally formed from nouns and pronouns — as, 

KAeiTTi7s, thief; ifAfiTTiaTepns', /(Af 7rTi(7TttTOS“; wJuji', 

dog ; A’ui'Tepos, more impiidcnl, Kvi’Torof^ ; adro*?, 
self : adroTUTo?, his very self. 

Often the comparative is used to denote rather, 
and the superlative very : uo^curtpos', rather wise, 
oo^ihraros, very wise. 

The comparative may take a “ genitive of 
comparison ” — vp^U ripwv ao^wTepoi, you (are) 
wiser than we. 


Adverbs 

The regular adverbial ending in Greek is ws 
and an adverb can be formed from an adjective 
by changing the v of the genitive plural into y— 
thus, pojds, wise {gen. pi. ooi^dip). adverb aofj>d}% 
wisely ; ^tvSijs, false, adverb, 0«p8ais ; nd^. 
whole (gen. pi. Travrutv), adverb navTius, wholly. 

The neuter accusative of an adjective, singular 
or plural, is often used as an adverb —as, iroAd 
much ; p^Scoi*. easily ; /ueyo or ptydiXa, greatly 

The Comparison of Adverbs 

The comparative of an adverb is the accusative 
neuter singular of the comparative of the corres- 
ponding adjective, and the superlative of an adverb 
is the accusative neuter plural of the superlative of 
the corresponding adjective — as 
8e(V(!)5, terribly Sctt^drcpoi ^^ivorara 


aXifdai^, truly ^XjfiBioTtpov dXifjBtOTara 

aioxpdis, basely ata;ftov aiox*^ffTa 

Xapuvruj?, gracefully X®ipt^"*^r€p0(' 

Note, (ivat, above, makes avu)r€pat, dunirdrut , 
pdXa, much, very, makes paAAor, ^ttAeara. p&XXov 
is very common in Greek, and means rather ; 
pdXiara means most of all, especially. 

Numerals 


The three forms of the numerals in Greek are 
as follows : — 



Cardinal 

Ordinai 

Adverbial 

1. 

tis, p-ttt, £ 1 ', one TTpwros first 

airaC Oncc 

2, 

8i;o, two 

6fdTcp(>? 

8is, twice 

3 ! 

rpt^ls, Tpi'tt 

TpiToy 

rpis. thrice 

4. 

T^aoapts, “tt 

TCT apros 

TCTpd Arts' 

5. 

irr'i'Tc 

nepnros 

TTCl'TdfftS 

6. 


tKTOS 

ttA'iv 

7. 

tnrd 

e/Sdopos 

tlTTOKlS 

8. 

OKTW 

dy6oof 

OKTOKtS 

9. 

tvvda 

CVttTO? 

fVd/flST 

JO. 

6iKa 

Se KOTOS 

8c ACt/fir 

11. 

f I’ScA'a 

eV8c A aros 

eVSf #fd/fts 

12. 

8<ti8eA'a 

ScoSc KOTOS 

8ui8c KOKLS 

13. 

TpiCTA:a/8e A'u 

Tpiii A'atScKaTOs — 

14. 

T€onapeaK(u- 
8c a: a 

Tei/oapaKOL- 

KOTOS 


15. 

1T€VTt Ka(6t Ka 

iru'TiKaiS^Knros — 

16. 

CKKaibi A'a 

f A'ff ai 8t /faros' 

— 

17 

cirra A'fitSc A a 

c ITT a /fat 8c /c aros — 

18. 

OKTcoKai'fit K a 

OA'TO/A^ttf 8e A'flTt/S’ — 

19 

f I'l'CttA-a/ScATa 

cV(’taA:ai6€/faTos — 

20. 

CLKOCri 

eiA'oaToy 

ci/cood/cis 

21. 

Cts' Kol flKOOl, 

or 

TTpdjTOS Koi 
ft A'OCTTOS' 


25 

irc^'Tc A fli (ffcoai 
or iihoai irri'Ti 

i,7T€pJTro'r /fai 

L eiKOOTOS 


30. 

TptaA’orrtt 

TpLOKOOTOS 

TpioKOvraKis 

40. 

Tfaaapd Kovr a 

reooapa- 

KOOTOS 

TtoaapoKOV' 

rd/fis 

50 

TTiVTu'lKOVTO 

Trtl'TTfKOOTfJS 

TrefTTjKovTaKis 

60. 

e^yKOvra 

cf i/ffoards 

^^yKOl’TOKlS 

70. 

cjS8opT/Ar(jL’Ta 

fftbopy- 

KOOTOS 

c^8opii7/foi/- 

TOKIS 

80. 

(>ydoi7>foi/Ta 

dydoTJKOOTOS 

dySor/KoyrdkiH 

90. 

€y€vyKOVTa 

CVfi'Jf KOOTOS 

fV€I' 17 A'OI/TdA'(S 

00. 

t K ar 6v 

tKOTOOTOS 

e »f aroi'Td/fts 

00. 

8iaK6(/iOL,~aij~u 

SlOKOOlOOTOS 

SiaKoaidfCis 

300. 

rpiaKoaioi. etc. 

rpiOKOOKtOTOS 

XiXioords 

— 

1,000. 

Xi'Xioc 

XtA( diets 

2,000. 

SiaxtAiooToy 

— 

3,000 

rpioxiXioi 

Tpiox^Xioords 

— 

10,000. 

pvpioi 

pvpiooTos 

p UpiOKlS 


Notes. 1. The cardinal numbers from 5 to tOO 
(both inclusive) are indeclinable. Cardina's above 
100 (such as 200, 300, etc.) and al! the ordinals are 
declined like regular adjectives in os. 

2. The first four cardinals arc thus declined : 



M. 

F. 

^N. 


N. 

ds 

pi a 

tv 


A. 

eVa 

ptav 

€V 

N., A. 8uo 

G. 

fl-Os 

pi as 

fv 6 s 

G., D 8ooh' 

D. 

CIA 

p 9 

fW 



M. & F. 


N, 

M. & F N. 

N 

Tpciy 


Tpia 

Tcoa apes' riaoapo 

A. 

rpeis 


Tpia 

rcocjapa? rdooapa 

G. 


TpidiV 


reaodptuv 

D. 


rpiot 


reaoapai 


Like tls are declined the negatives ouSciV (ovStpia, 
ovSfy) and pTjBeCs none, no one. 
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LESSON 6 


Introduction 

T hu siudent now comes to the study of the Greek 
verb, which is more complicated than that of 
most European languages, because it has more 
voices, more moods and more lenses than any of 
them, besides having a dual as well as a singular 
and plural It will readily be understood, therefore, 
that Greek marks for us, in the various forms 
many more shades of meaning even than Latin. 

In speaking of Greek, as of Latin, verbs, the 
custom is to name them not by the infinitive, but 
by the 1st person singular indicative active : ci/xi', 

I am; Auo), I loose, instead of to be ; AiJur, 
to loose. 

Voices 

There are two voices, active (I loose, etc.) and 
passive (I am loosed). Greek adds a middle or 
reflexive voice (I loose myself, or I loose for myself). 
The middle, however, is distinguished in form fiom 
the passive only in Iwo ttuiscs, the future and aorist 

Moods 

Greek has five moods indicative, subiundivc, 
optative, imperative, infinitive, with forms dilfermg 
from each other. Latin has only four, combining 
the optative (I would) with the subiunctivc (1 may). 

Tenses 

Greek has seven lenses : one lor the piesent , 
one for the future ; five for the past, cxpre.ssmg 
different shades of meaning : these are the imperfect 
(I was loosing), the perfect (I have loosed), the 
aorist, which means ''indefinite” (I loosed), the 
pluperfect (I had loosed), and the future perfect 
(1 was about to loose). Latin has no sseparalc 
aorist, including it in the perfect. English has onl> 
a present and a past tense, the shades of the other 
tenses being expressed (even in the future, I shall 
loose) By using an auxiliary verb. Further, Greek 
forms the aorist in two different ways, called 
respectively the first or weak aorist and the second or 
strong aorist ; sometimes also there is a second 
or strong perfect. But, in cither case, very few 
verbs have both a strong and a weak form, and in 
neither is there any difference of meaning, 

The numbers are three — singular, dual, and 
plural : and the persons are three, except in the 
imperative, where there arc only second and third 
persons. The first person dual is the same as the 
first person plural, and being very rarely used is 
usually omitted in the schemes or paradigms of 
verbs. 

Nous I. The principal parts of a Greek verb 
are the first person singular, present, future, aorist, 
and perfect indicative active ; the perfect and 
aorist indicative passive ; and the second aorist 
(when it occurs) From these parts can be formed 
all the other tenses of the verb — e.g. the principal 
parts of Alfa) are Aifto, Aiftraj, eAuaa AfAn/^a (active) : 
and eAiWyi' (passive). 

2. There are two principal forms of conjugation 
of Greek verbs, that of verbs ending in w (as Auco) 
and that of verbs ending in /4i. as blhwnt, I give: 


to the Verb 

TiBrjfii, 1 put; LOTTjfLL, I set. All verbs have either 
the f4) or the fit ending, but there are many more 
verbs in to than in /a. 

3, Conveniently, but not quite accurately, one 

may say that the future is formed by adding ato 
to the stem ; the weak aorist by adding aa, besides 
prefixing what is called the augment (see below). 
The perfect adds ku, and, where the w'ord begins 
with a consonant, prefixes a reduplication (Xv-m. 
perfect Xe-XvKii). Observe that where the verb 
begins with f), eft, or y, the reduplication is, respec- 
tively, reO-, neif}-, or Kex~ i rtOvrjKa ; 

^lAeo), nttfiiXijh’a; yaipw, hrf y(i^) 7 jK'a Thc imperfect 
and pluperfect also prefix the augment (that is, an 
initial f), which, when the word begins with a vowel, 
is contracted with it (as, Aifw, imperfect eAuo)' , 
t'yoi, I have, irnpeifect I lead, imperfect 

^yov). The intinuixcs and participles of the 
impelled and pluperteci are respectively the same 
as those of thc present and perfect. 

4. Deponent is the name given to a number of 
verbs which have no active voice ; as, finoXonat. 
I wish; yiyi'of.tat, I bcLomc ; rpxfffmh I come. 

5 There are also verbs which for some tenses- 
cspecially the stiong aorist— use the tense taken 
from a kindred veib which has othcrw'isc become 
obsolete, or even ol an entirely tlilfeient verb which 
has the same meaning Thus thc aorist of 
(happen) is while for the aorist is 

ij 

('onjii^afion of Verbs 

One can now begin the necessary study of thc 
conjugation ol Greek verbs with Xino. a regular 
and typical example ol the verbs in oj. taking first 
only the lenses as they shape m thc indicative mood, 
infinitive and participles, in the active voice. It 
will be noted that, throughout, the two persons ol 
the dual (which rarely has a first person) are placed 
between the three persons of thc singular and thc 
three persons of the plural 

Xuto, 1 loose 

Fensls Ol iHL Indicative Aciivi 
Present Imperfect 

1. Sing. Alia). I loose fAi<oi', I was loosing, 

2. ,, Ai»fK tAiifs or 

3. ,, Aiffi o\iJe(iT used to loose 

2. Dual Aiieroi^ fAJfTrjr 

3. ,, AlftTOl' cXvfTT/v 

1. Plur. Alio/xn' e A lit) /HI/ 

2. ,, Aiftri rXiUrf 

3. Autnifii(i/) e A 1)01' 

Pei feet Pluperfect 

1. Sing AtAi-Kd, I have ^'Ai Ao/cfir, I had 

2. ,. Af Areas' loosed cAcAoKeis' loosed 

3. , ArAo/fctl’) ^'AtAuK'frl 

2. Dual Xc Xv/taroi' e XcXiJ/^eiTOf' 

3. ,, AcAiiftrarok’ cXeXvKtirrfi' 

1. Plur. Xe XvKafifi’ iXtXvKtLfiiv 

2. A^A^'/^aTt fXcXvKtiTf 

3. .. Ac aai( i/) t’Ac Auwcr/ai' 
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Future Aorist 

1. Sing. Avfjd), 1 shall eXvaa, I loosed 

2 . ,, Auctci> loose eAuoaf 

3. ,, Avafi cXi.oi{i>) 

1, Ouul Xvaeroi iXvunTov 

2. „ AuacTor t’AunaTTji' 

1. Plur. AuVo^tcr eXvaafUv 

2. ,, Ai'c/CTe iXvnari 

3. ,, AuaoiJot(i ) fAuaui' 

Notes. I. AJto has no strong oi second aorisi 
A strong aorist is usually conjugated like an 
imperfect, though having a dilfereni form— as, 
IjiaXov from fidXXio^ I throw ; tTUTror from tuittoj. 

I strike. 

2. Remark the augment in imperfect, pluperfect, 

and aorisi. Before a consonant, as here, it is 
called the syllabic augment. When conn acted with 
a vowel, as in yyovj it is called the temporal 

augment. 

3. 7 he imperfect denotes continued or repeated 
action ; the aorist expresses a completed action 
in indermite past time : cAl-oi' - I was in the habit 
of loosing, or 1 was loosing ; cXi'cra --- I loosed 
The perfect denotes a delinile lime in the past 

I have loosed. 

4. Ir) When the third person, singular or plural, 
ends with atoi t, and the following woid begins w'ith 
a vowel, the leilei i' is added ; just as in Lnglish 
the indefinite ailicle a becomes on belore a vowel 
(The >■ IS similarly added to dative plurals in ai,) 

Infinitives and Participles 

Fach tense has an iiilinitive mood which docs 
not change, and a participle which is declined like 
a three-gender adjective. 


Present intin.. 

Aotd' ; 

participle, Autor, 

-oiu/fj, - 01 , m. and 
Aff/jv (Lesson 3). 

n. stem, Aporr-’ as 

Pci feet infm. 

, A«A.' 

Kf'rat , participle. 

XeX\<Ku)i, -1 
Xf Xl’KffT- 

’/fl, -(IS- 

, m. and n. stem. 

Fulurc infin., 

AiVrcir ; 

participle, Aw'rroji'. 

-0 11(7 0 , -or ■ 

as AiJct 

II 

Aorist intin., 

AioTrti ; 

participle, Auaos 


-atjn, -ai' ; as (Lcsson 3) 

The present and perfect serve also for imperfect 
and pluperfect respectively. 

The Verb “ To Be ” 

The student will now learn ■ still not going 
beyond the indicative, infinitive, and participle — 
the verb w'hich is in most univcr.sal use in all 
languages, to be He wiM absorb some rules about 
nouns and verbs and add some useful words to 
his vocabulary ; and, having already studied a 
model verb in the indicative active, he will be 
equipped for exercises in translating not merely 
words but sentences from one language into the 
other. Then in the two Lc.ssons immediately 
following he can complete the study of verb con- 
jugation. 

cqii, I am 
Indicative 

Present Impcrfcci Future 

1. Sing. €L^L or faofiai 

2. ,, it, tts ^aOa foei or eaj) 

3 ffrT{(p) forai 


to the Verb 


2. 

Dual 

tar dr 

rjrov 

faerjfJoi 

3. 

,, 

cWdi' 

rjTTJC 

faeaOor 

L 

Plur. 

eV/jcV 


eadpffia 

2 

,, 

earf 


tatofff 

3 ! 

„ 

d(Tl(r) 


i'anvrni 


iNElNITIVt 

Pres, cfi'a!, Fut. fOtaOui. 

Participle Pres, ojv, oiJaa, or (st. cJi't-)- Fut. 
caofifvo^, -a, -or 

Notes. 1. elfil, 1 am, must be carefully dis- 
tinguished from flfii, I go. The complete conjuga- 
tion of both is given in Lesson 8. 

2. In present or primary tenses the second and 
third persons of the dual are alike, each ending in 
ov ; but in past or historic tenses the third dual 
ends in (cf. t/ttji' above). 

Rolls. I. A verb agrees with its subject in 
number and person and a participle with its noun 
in gender, number and case. 

2. When any part of elfu, am, connects the 
subject with a following noun or adjective the verb 
IS called the copula, and the noun or adjective 
following IS called the predicate. If in such sentences 
the predicate is a noun it will be in the same case 
as the subject : if it is an adjective, it will agree 
w'lth the subject in nunther, gender, and case — c.g. 
01 yepovris ci’ai p-^Topf^i, The old men are oralors ; 
01 7)ye/iore«: ijanr (raii^poifv, Vhc leaders were 
prudent. 

3. in Greek u nominative in the neuter plural 
takes a singular verb — as, Td biopd can ;^/>7jai/xo, 
The gifts are useful , Td darpa ^i- tftlXia, The stars 
were friendly. (The Greeks regarded neuter 
plurals as forming a class, and us practically equalling 
a collective noun ; hence the singular verb.) 

4 Several subjects connected by and (KaC) 
usually take a plural verb, and if the subjects are 
of dilTcrent persons, the verb is in the first person 
rather than the second, and in the second rather 
than the third — as, 'Kxfipoi eyw kui av ea/icV -= 

I and you arc enemies (literally, “ Hostile I and you, 
we are,” the emphatic word coming lirsl). 

5. An adjective, with the article prefixed, is 
often used as a noun, the person or thing being 
understood--^ as. o aotfios = the wise man ; o! 
hiKaiot the just ; r) att<f)iri -- the wise woman ; 
TO aSiKa unjust things, what is unjust (and so 
very often - injustice). In Fnglish, this practice 
is limited to plurals (as. None but the brave deserve 
the fair). 

6 . (Very important). The article is not used 
W'ith the predicate, only with the subject — as, 
'O opn^ 7 ) 1 ' Tou yepnvrof, Bwpov — The bird was thc 
gift of the old man (not t 6 SJipoiO. ^n this way it is 
easy to distinguish thc subject from the predicate, 
whatever the order of the words in the sentence 
For example : Ji.Saa#c(iAoy Koprjs 0 ttoi/itJi- ^ 
The shepherd was the teacher of the girl. This 
rule will be found not to hold good in New Testa- 
ment Greek which is slightly different from 
Classical Greek. 

7. A relative pronoun agrees with its antecedent 

in number, person, and gender, but not in case. 
Its case depends on the construction of the clause 
to which it belongs — as, o" toCto 

You who write this ; 01 ' orpanwrai ovs QiOtuKQ, 
€101 heiXoi. The soldiers whom I have saved arc 
cowardiv 
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8. Duration oj time is expressed by the accusative 
case — the answer to the question “ How long ?*' — 
as, They were a long lime in the island, ^joav fianpov 
Xfi^vov IV Tj\ v'qaoj ; He stayed for three days, 
(fjLfvf (fifvto - I remain) rpeU 

9. Time when (definite) is expressed by the dative 

case — the answer to the question When ? " 
“ At what lime '! — as, rrj Trptorrj on the 

first day ; rfj avrfj wktl, on the same night. 

10. Time when (indefinite) or Time within which 

is expressed by the genitive— the answer to the 
question “ Within what time ? ” “ During the course 
of what time ? ” — as, in winter time ; 

vvKTos, by night ; oAtyou ypfh'ou within a shprl 
time. Time may also be expressed by prepositions, 
as iv rfj vuKTi, in the night. 

11. The participle, with the article prefixed, 
may be used as a substantive — as, ol Xeyovre^. the 
speakers. But most commonly the participle with 
article represents an English relative clause — as, 
TO. XeyopLiva, the things that are being said; ol tu 

those who live well ; o' TUTrctvtTtv faurdv, hc 
who abases himself ; o' (fuXtov tt/v auroi'r dno- 

A^aei auT 7 ^^^ Hc that loveth his life (soul) shall 
lose it. 

Vocabulary 

basket, to /caroui' delight rj )^apd 

egg, TO wuv time, o' y/>ovo? 


deity, 6 Saifiutv ancient, iraXaids 

long, /xaKpd? not, ou before a con- 

pleasant, TcpTTvds’ sonant, oi5#f before an 

unkind, aypio? unaspirated vowel (as 

sad, oiKTpos aya0dff)i oux before an 

wicked, kuko^ aspirated vowel (as 

soon, Tax;cojs“ dwAoCy) 

1 admire, OavfidCw and, Kai 

1 dance, ;^op€dai but, dAAd, Sc 

T fall, TTtTTTw that, on (conjunction) 

I hope for, c'Am'^w (tr.) in, (taking a dative) 

I pursue, Sitiffoj out from, eV, 

I run, Tpexoj (genitive) 

I say, Xfyoj 

ExrRci.si: 

TRAHSLAri. INTO GuLtK '. 1. There are a boy 

and a girl in the house (say. a boy and a girl are 
in the house). 2. The house is full of baskets, 
and in the baskets arc eggs. 3, The eggs were 
the gift of the kind old man. 4. The boy admires 
the baskets : hc loosens his (say the) outer garment. 
5. Hc will soon loosen a basket. 6. The girl is 
wicked, and dances with deiight (simple dative 
without a preposition). 7. She hopes for the eggs : 
she says “ The time is long." 8. But the deity is 
unkind : hc pursues the boy and the girl. 9. The 
basket falls : the eggs are ancient, and the house is 
not pleasant. 10. The boy and the girl run out 
of the house, sad and wise. 


LESSON 7 

Further Study of the Verb 


After the €Lfu interlude we revert to the other 
three moods in the active of Xvm, and com- 
^ plelc the conjugation of our verb of the first 
regular formation with its middle and passive in 
all moods. In all voices the imperfect and plu- 
perfect lenses are confined to the indicative mood — 
they do not occur in any of the other moods ; 
while the future has no subjunctive or imperative. 
There is ho first person in the imperative. 


AJw, I loose 

Active Voice — Remaining Moods 
Subiunctive Mood 



Present 

Aorist 

Perfect (rare) 

1. 

Aucu 

Xvaco 

XeXuKco 

2. 

Xvrfs 

Xfij) 

XvoTjf; 

At Auk 

3. 

Xvcrji 

XcXuKy 

2 

Xvy}TOv 

XvarjTov 

Af Aukt/toi’ 

3. 

XvrjTOv 

XvaijTov 

XfXv/fTfTOV 

1 

Xvwfui’ 

Xvau)p.ii‘ 

AcAuKfu/iei' 

2. 

XvrfTf 

XvarjTi 

XeXvK1jT€ 

V 

Xvcoai 

Xvaatai 

Optative Mood 

XeXvKcoai 


Present 

Aorist 

Perfect (rare) 

1. 

Xuoifil 

Xuois 

XvoaifiL 

XtXvKOLfll 

2. 

AjJaaiy, Auatin? 

XtXvHOlS 

3. 

Xdol 

Xvaai, Xvaeif 

XfXvKOl 

2 

XvOLTOV 

Xvaairov 

XtXvKOlTOV 

3 

XuOlTTfV 

XvaaiTTjv 

XeXvKOLTTJV 

1. 

Auoijuiev 

XvaaLfifv 

XcXvKOlpLff 

AcAuKOtTC 

2. 

Avoire 

XvaaiTf 

3. 

Xvoicv 

Xvanuv, Xvaeiav 

AcAukoicv 


Future optative ; Ai)aoi/xi, which is conjugated 
similarly to Ai)oc/u. 


Imperative Mood 



Present 

Aorist 

Perfect (rare) 

2. 

A0€ 

Xvaov 

AeAu/cc 

3. 

AutTO^ 

Xvadno 

AeAu Ktrto 

2. 

XviTOl 

Xinyarov 

XtXvKCTOV 

3. 

Xvenov 

XvaaTwi' 

XfXvKtTCOV 

2. 

Autre 

Xvotm 

XeXvKCTf 

3. 

XucruioiLV 

XvaaTcoauv 

Ae Au KiTMOni 


or Auoi'TfUi 

or Xvadvr(M>v 



Middle; Voice 



Indicative 

Mood 



Pres. 

Impcrf. Fut. 

fXvofxrfv Xvaofiat 

Aorist 

Perf. 

Pluperf. 
t t'AcAu- 

Auti/xur 

cAurra- 

Ae'Au/xa 



l^riv 


fir,v 

Xuei 

dXvov Xva€i 

fXvOO} 

AcAuaai 

cAcAuao 

A Jer ai 

tXvfTO Xvaerai 

eXuoaTO 

XtXvrai 

e’A^AuTo 

Xvfa9oi‘ 

eXvea- Xvaea- 

e'AiJaaff- 

AcAua- 

cAcAut- 


3 

3 

Oov 

Oov 

Bov 

Xv€Q$nv 

r’Auea- Xvaea- 

e’Auoaa- 

Ae Aua- 

c AcAua- 


Otjv Bov 

01)V 

Oov 

Brfv 

Xvopifda 

fAuo/ic- Auod/ie- 

tXvad- 

AcAu/iC 

- f AcAu- 


da Oa 


Oa 

pL€Ba 

Aueir^e 

fXvtaOt Auaea- 

eXvoaO’ 

X€\va$t 

f ^XtXva- 



00 


&€ 

Aiiovruf 

(XvovTO Xvaov- 

eAutrou- 

X^Xvv- 

^xavv 


rai 

ro 

rai 

TO 


Subjunctive Mood 



Present 

Aorist 


Perfect 


Xvuifiai 

Xvauf/iai 

Ac A d 


Aujf 

Xvajj 

— 


's 

Aut^tou 

XdoTjrai 

— 

i 

1 

XvifoBov 

Xvarfoffov 

XeXvfjievto rl 

TOt' 

Xdrjodov 

XiiarfoBov 



TOl 
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Further Study of the Verb 


Present 

Xvmvrai, 


Aorist 

XvowfitBa 
XvoifaBt 
Xvau}\’r at 


Perfect 

uifitv 

- ^rt 

— Jtat 


The perfect is made up of the perfect participle 
middle of Xvu) and the present subjunctive of ; 
as in English we use the auxiliary verb have with a 
participle to make the perfect and pluperfect *. 1 
have loosed, 1 had loosed. 


Middle participles are declined regularly. 

Passive Voice 

This is identical with the middle voice, excepting 
the future and aorist, which are different, and the 
future perfect, which is additional These are 
conjugated as follows. 


Present 

Xvolfitjv 

Ai^oio 

Ai^otro 

Xi^oioBov 

Xvoiadriv 

XvaifitOa 

Xvoiade 

Xvoivro 


Optative Mood 


Aorist 

XvaaifJLrfv 

Xvaaio 

XvoaiTO 

Xvtjairodov 

XvaaLaOrjv 

XvoaLiJ.€Ba 

XvaataOt 

Xvaaivro 


Perfect 

AeAu/icVo? i 


XeXvfjLCvat 

XeXvfUvot 


Future 
Xvdfiao^ai 
XvBtfaei 
Xvd-^aer at 
XvOffo^adov 
XvB'^ataBov 
XvBfjoofieOa 
XvOrjofoOt 
XvBi^oouTai 


Indicative Mood 


Aorist 

eXvBrjif 

tXiWtis 

fXvdy} 

lXv6y)TOv 

€XvO-qTT)v 

eXvOrjfUv 

tXvOijre 

(XvtiT]oav 


The perfect optative is made up of the perfect 
participle middle of Xveu and the optative of ctV- 
The dual and plural forms of the latter are usually 
shortened into fTtoi', tirijv, tire thi'. 

Imperative Mood 

Present Aorist Perfect 

XvoV Xvaai XeXvao 

Xv^oBui XvadaBiii XfXvtatiui 

Xvtadov XvaaaBov XeXvaOov 

XvfoOcuv Xvad(jOa)v XiXvaBtjjv 

XveaOe XvaaaBe XdXvade 

XveoOojoav OT 
XvcoBoiv 


Subjunctive Mood 
Aorist 
Xvfho 
XvOjjs 
XvOf) 

XifOrjrov 

XvBf/rnu 

XiiB(ofj.ei' 

XvBrjrt 

XvBtijai 


Future Perfect 

AcAuao/Ltai 

AeAuact 

AeAutJCTai 

AcAuaccrtloi' 

Af Avocal9o»J 
XeXtiadfiiBa 
XcXvrreaOe 
XfXvaourat 

Imperative Mood 
Aorist 

2. XvffT)Tl 

3 . Au^tJtoj 

2. Xvffrjrov 

3. Xi/Brjraju 

2. XifBrjrt 

3. XvBi^jrtoaai' or 

AutfrVTWi' 


Optative Mood 


XvadaBcotrau or XfXvaOtnaau or 
XvadaOiov XiXvaBotu 


Infinitive Mood 

Present Future Aorist Perfect 

XvcaBai XvacaBai XvaaoBin X^XuaBai 

Participles 

Present Future 

Xv6fi€Uos, -7f, -o»' Ai;oo/xc^<os', “I 7 , -or 

Aorist Perfect 

Xvadfut'o^, -71 , -ov AeAf/icVoy, -rj, -ou 


Future 

Aorist 

Future Perfect 

XvBrjaoi^rjv 

XvBfjaoio 

XvBjjafiiTn 

XvfhjatMaOou 

XvOcLTJV 

XtXvaoLfnp' 

XvOfLlfif 

XeXuaoio 

XvBfi'ff 

Af AiJijoiTo 

XvOehou 

XeXvaoirrOof 

XvOrjoolaOrjv 

XuBc/ttju 

XeXuuoiaBTir 

XvBritroifLcOa 

XvO-daoLaOt 

Xulhijicv 

XiXvaoLfjLfBa 

XvBetrt 

XeXvaoioOe 

Al) 6 t‘>JOrOt.PTO 

Xv(U l€l' 

At AuVoirTO 


Future 

XiiBi]aft/Bai 


Paradigm of Verbs in -u. 


Indie. 
Present i Xvw 
Imperfect 1 eXvor 
Future Xvtrtu 

Aorist fAuaa 

Perfect \ AtAi^/ca 
Pluperfect J eAcAoVcir 

Present 1 Auo//ttt 
Imperfect > ^Xvofi'qv 
Future Ai»ao/ 4 .ai 

Aorist eAocra/xT;v 

Perfect 1 A«fAu|iiai 
Pluperfect > (XeXufiriv 

Present 

Imperfect , Same as 

Perfect middle 

Pluperfect 

Future XvBrjoofiai 

Aorist ^XdBrfv 

Future Perfect AfAuoo/iai 


Xvofiai 

iXvo^Tjv 

Aoao/xai 
iXvadfiTjv 
X^Xvfi at 
iXiXufirju 


Same as 
middle 

XvBrjoofiai 



Ac FIVE Voice 


Subjunc. 

Optative 

Imper. 

A VO) 

XvoifMi 

AOc 

AuaoJ 

Xvaoifit 

Auaai/xt 

Auaoi' 

XeXv/ctM) 

At AuVo(/X( 

[Ac Au^^c] 


Middle Voice 


Xucofiai 

I XvOlflTJV 

Auol* 

Xuocufiai 

XvaoifiT^v 

Xvaal^rfv 

Xvaat 

AcAu/iCi'Of w 

AeAu^itVo? (i7j\ 

XtXvao 


Infinitive 

Aorist 

XvOrjvat 


Infill. 

Aucir 


Future Perfect 
XfXvirfoBai 


Participle 

Auoji' 


Auoco^ai 
AiJff ttoflfti 

At AiJCT^a< 


XeXvKut<; 


Xvo^evo^ 

Auodjixci'o? 

AuadfiH'o^ 

XeXufitvo*; 


Passive Voice 



XvBrfaoifiTfv 


XvBut 

XvBetTfv 

XvBrjri 

— 

XeXvaaifiTft 

* 


XvB'qataBat Xvd7}o6(jL€vo<!: 

XvdrjvaL Au^ciy 

XtXvoeoBat XeXva6n€vos 
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Participles 

\v6‘r)o6fitvos, ^vOeis, ‘■fitra, -tv XtXvaofitvo^. 

-a, -ov (stem, XvOevT-) -a. 

The scheme or diagram, called a paradigm 
(pattern), given m page 1665, displays at a glance the 
first person singular of every tense in each mood of 
each of the three voices, as well as the imperative, 
infinitive and participles. The student should 
thoroughly visualize and memorize this, both 
across and down. 

Contracted Verbs 

There are now to be considered verbs that under- 
go contraction in certain tenses. Verbs in atu. eoj, 
and ow are usually contracted in the present and 
imperfect tenses. The following are the contracted 
tenses of rifxdw. I honour ; I love ; and 

hrjXoo), I manifest. 


ACIIVI VOKT 

Present Indicative 


TLflUi (for Tl/xatij) 

0iA to 

h 7) X<7t 

Tlflff-S ( 1 O r TlfJLUtl 

(^lAtls' 

St; An IV 

TLfid (fr^r Tt/xaci) 

tjaXti 

St; Aot 

Tl/XfZTOI', etc. 

<f)l AeiToi' 

St; Aoutot' 

riftaTOv 

tfnXcLTOV 

St; AouTor 

TlfAUiUtV . 

(f)lXoUf.ltV 

St; Aon/xer 

TLfiare 

(/)iAt Ire 

St; AoOt« 

rLpnuai{v) 


S iiX(niai{v) 

Imperfect Indicative 


e<f>iXovv 

th7/Xouv 

CTLflUi 

< ^lAttv 

c St; Xo uv 

^Ti/xa 

t</jiAei 

f St; Aon 

CTl^JidTOV 

tfjn Af CTfU.’ 

c S t; AouTfu^ 

tTifiarriv 

etfiiXcir 7)1' 

f Sr;Aon7 7;r 

tTl/X tofitv 

rtfjtXovfiei' 

€h7)Xovfitv 

fTt/XOTg 

t<f)iX(Lre 

f St; Aouti 

fTl fl to V 

( <f}lXo IM’ 

f ST;Aotir 

Prc.sent Subjuiiclive 

Same 

<f)tXtO 

S i;Aaj 

as 

tfttXfjq 

St; Aok 

present 

tfnXfj 

8 t; Ao i 

indicative 

(f>lX7)T(U' 

bl)Xu)TOV 


<j/ji A t/Tor 

St; Aottoi' 


<f)LXa)f.i€i' 

St; AJj/Liei' 


(^nX-fjTf 

St; A tort 


(fii-XtuaL 

St; A oiai 

Present Optative 


TLflM^U (Tl/Xaot/[X() 

(fllXolfU 

St; Aoi^xi 

Ti/ud><r 

tfnXol<i 

St; Aotv 

TlfltV 

(ffi A(u 

b7)XoT 

TL^ipTOV 

(/hAoZtqi’ 

SyXotTOv 

TLp.O)T7jy 

<I>iXoIt7)V' 

St; AoiVt;!' 

TlIMpjfLtV 

(ftlXoifLCV 

SijXfiifiev 

Tip.wr( 

<f)LXolTt 

SyXoiTf 

rifMwev 

(f>iXuie V 

dijXoiev 

or 

or 

or 

Tifitp-qv {rifjiaoiijv) 

(fuXoir)}' 

St; Ao/ Tjv 

Ti^itprjs: 

Aoir/v 

b7)XnL7jS 

TlpLipT) 

tfuXoLT) 

b7)Xoiri 

Tititorfrov 

ifnXoLTjTOr 

brjXniTjTOv 

Ti^LtpirfftlV 

tfll Ao/tJtt^i' 

b7)Xof^T7)V 

Tl^Hf)-qp.€V 

(f>LXoir))iev 

bTlXoLTIflfV 

TlflWTJTf 

0t AaiT;T« 

St; Ao/t;t6 

TlpLtpTJOat 

0r Xoir)aav 

bTjXolTjuav 

Present Imperative 

rlfia 

0iAei 

bi/jXov 

TLfjLarto 

01 AeiTw 

St; AonroJ 

Ti/xdrot 

0iAcZtoi 

6i)Xovrov 


Tifidrcoi’ 

Ttfidrt 

Tt/ittTtutr xj' or 
rifMwvra}v 


ifaiXtirtoi' 

(^lAeiTc 

(^lAfiTOjaai' or 
(^lAourTtui^ 


Aoutojv 

^^T^Aorre 

^T^AoiJTcuOtti' or 

5T;AoilxTtor 


Present Infinitive 

rifidv (ti lidtLv) ^cAch' 6r/Xo0v 

Present Participle 

Ti fuTtv,- djaa,-(Lv (/>iXcov,~ovaa,-ovv 6 qXun‘,-ouo a,-ovv 

Passive and Midi^ll Voices 


Tifiwfiai 

Present indicative 
0t Aon /I at 

b7)Xovf.i(xt 


0t At? 

b7)XcH 

TL{.Ldrai 

0iAffrTai 

St; Aorrai 

Tlfl d I$OV 

(ftiXfiirOtn' 

brjXnvaffor 

TLfxdaOov 

01 At laOov 

Sr/Xofiaffor 

Tlfl idfifda 

•^lXdV )lf 6 (1 

b7)Xov)itHn 

Ti)idap€ 

(f>iX€laOe 

bTjXiyuaOt 

Tl/XtXll'TUI 

(fiiXouvTai 

br) XiJvvTai 

trifi to f 171V 

Imperfect Indicative 

c0iAon;x7;i' £br]Xov)i7)i 

t- Tl )l fO 

Aot7 

£ St; Aon 

xVl^XttTO 

c0( AeZro 

eST/Aonro 

trifidaOciv 

c 01 Af i<T0or 
f 0iAe/a0T;i' 

cSr/Aonotitoi’ 

(TLfidaOTjv 

tb7)Xtn'ia07)v 

trifiiofiePu 

f(j>iXiwfifOti 

£b7)Xov peO 0 

irif-LdaOt 

c(f>iX(iadc 

£ST;Aon(7fjli 

tVt fiwvrn 

€(l>iXnvvri) 

fbyjXovi'Tit 


Same 

as 

present 

indicative 


Present Subjunctive 


01 A frj;i III 

^Ti At/j»;x ai 

01 At; 

hifXin 

0j A t;t Ui 

St; Ao'irat 

tjuXijaOov 

8 T)Xf7ntUiH' 

tfiiXyirOin’ 

bTjXdiaOai 

tfiiXiufitSd 

b^jXu>f^^(h^ 

(fnXyuOe 

St; Aojoflt 

01 Af7>i'T<Ji 

St; Atni'Tttt 


TlfUpHTIV 

Present Optative 

(f)lXuL)lT)l 

St; Aoi;it;i' 

TiflOiO 

ifiiXoio 

St; Agio 

TtfltilTO 

01 AoZto 

b7]Xl)lT(t 

Tlf.L<U<J0OV 

(ftiXoiador 

bTjXnlaPov 

Tif.iota07)y 

0iAt)io(^T;i' 

Sr; Aour(b;i' 

TLfupfteOa 

ifnXoi fie 0 a 

b'qXolfietia 

TlflCpufff 

ffiiXfiictOe 

St; Aotofff 

Tl ;i tOl'TO 

01 Ao Zl’TO 

St; AoTi'To 


Present Imperative 

Ttfito (rifidni') 

01 Aon 

St; Am" 

TifidaOo) 

tfyiXtidfloi 

St; Ao no //ox 

Ti;idortor 

Tlfl da^cor 

(fnXeTaOoi' 

St; Aonot/on 

tfyiXtiijOtni' 

St; Aonot/oM- 

Ti/xdoOf 

0iAe laOc 

bTjXovoHt 

TifidaOwaav Or 

tf>iXeiaOo)tjay Or 

brfXnvaOttiOav Or 

TLfidaOtoi 

01 Ati'o^ojr 

5 t; A o no ^0)1 


TtfidaOai 


Present Infinitive 

(/tiXtioffni ^TJ^ovo(fal 


Present Participle 

.-Tj.-oi AiJu^ti’ov,-Tj",-oi' Siy AoiJ/xei'OV, 

Note. A few verbs in aco take rj for a in their 
contracted forms ; of these the commonest are ; 

live ; thirst ; Tre vdoj hunger ; fevdw. 

.scrape ; ^dio rub ; 6>vc oracles ; and 

Xpdofiai, use Infinitives : Cv'' etc 

The follow'ing rules wili be found helpful for 
the exercise that follows. 


Rules of Syntax 

1. A substantive may have another substantive 
added to explain oi describe il . the latter is then 
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Further Study 

said to be in apposition to the former, and agrees 
with it in case — as, NiKLas o arpaT-qyos, Nicias the 
general ; o ulos tov Aapiiov tov FUpaov, the son 
of Darias the Persian. 

2. Words which qualify or describe a noun arc 

usually placed between that noun and its article— as, 
the vulture’s claws, oi tov yurros ; the trees 

in the island, ra iv tt) v-^atp hivhpa 

3. TTttff without the article means every— as, 
naaa troXist, every City ; but with the article mh' 
means all or the whole — as, Traaa TrdAt? all the city, 

■q Tracra TToAiff, thc wholc city. 

4. When judyas' or ttoAvs- is used with anothei 
adjective, thc two adjectives are generally connected 
by kai — as. The great black bird, o' p-cya^ Kal fUXa^ 
npvis: ; He saved many poor citizens, ^auior 7roAAoi\ 

hal TTCi'rjTas' TToAiruy. 

5. The article is frequently used with an adverb - 
as, oL TTfiAfu, the men of okl ; ol the people 
there ; nl vilv, the men of the present day. The 
noun has here been omitted, the full phrase 
being ol naXm ai’Opainoi, and so (>n. 

6. In Greek thc article is required with noiins. 
dcnoiing a whole class of things — as, Oi dvtipotnoi 
ti(jL OvifTtu', Men are mortal ; Oi AeorrA ctoi 
(Wti'oi', I. ions are terrible. 

VoCAm i AR^ 

Iveic, ii ravSii I make, iron'co (auiisi 

C yrus, CTrou;t/»i) 

palace, to jiuaiXdQ citadel, v aKponoXi^ 

(plural) soul, t) 

park, 7 r(ipdi)rL(jff^ I magnify, ^ifyaAortv 

I hunt, Otipfvoj Lord, Kvfnt}^' 

from, (1770 (governs gen.) I leioice, <IyaAA(d(u 
through, bid ,, (aOllSl T/yaAAi'dorfi) 


of the Verb 

I flow, p€w Saviour, owTijp, -yjpos 

source, 17 Trrjyyj gOOd, dyaOd?, - 7 ;, - 01 ^ 

Apollo, ' AvoXXijov corrupt, aa-npos, -a, -or 

I kjll, KTeiro) (aorisl) fruit, d teaptrds 

f #fT€iva) evil, TTovTjpot, -a, -or 

Exercise 

Translate into Crfek ; 1. Here Cyrus had a 
palace (say : there was to Cyrus a palace) and 
a great park, full of wild beasts. 2, Thc king 
used to hunt thc wild beasts on horseback (say : 
from a horse), .t. Through thc park flows the 
river Macander (MfuauSpix), and the sources of' 
the river start from (say : arc out of) the palace. 
4. It flows ihiough the whole city. The men 
of old used to say that (on) Apollo killed Marsyas 
(Mfipfjvas) here. 6. There Xerxes, the king of 
the Persiaas, made a citadel and a palace. 7. My 
soul (say : the soul of me, /tov) doth magnify 
(magmlies) the Lord and my spirit hath rejoiced 
(aorist) in (cVi', governing dative) God my Saviour 
8. Every good tree bringeth forth (maketh, rroteev) 
good fruit (plural), but the corrupt tree bringeth 
forth evil fruit. 

Krv TO Exirctse in Llsson 6 
I. o' TT/ oiKin eiol TTdis' htti Kiiprj 2. t) oiicia 
♦ OTi ’'tXfjprj^ (cui/ioi'j Kill ty toTs' fcaroTs' er/rtv tod. 
3. rd cod tov lAttu yc/>oi’To> 6:up(jy. 4. d Trail' 
Haofid^i .1 rd Kai u’ Aiki to i/idriny 5. raxecu^ 
Aucrct Kavcivi’, 6. y) Kopq tart KaKi] kui ;(fjptuet 
\apa 7, eXyriCd Td oxi Xe'yti on d j^povo^ earl 
/xciicpd? 8, ilAA’ d baificov etiTiv ctypios' 8tdi«'^t 
TOV 77 a 16 a Kal tt/i' Kopqr. 9. to (carouv rd 

(iMt con rraXaid Kal y) oikIu ovk (art TcpTTvfj. 10. « 
naT<! Kcul y'l Kopy) Tp^;^'ovc7t fh tt/s' oiMtas', oiKTpol Kal 
oitijiui 


LESSON 8 

Verbs of the Second Regular Formation, 
Irregular Verbs 


T he wrbs of the second " icgulai ” formation 
are those in which thc first person indicative 
active ends m /ti. Their inflexion difVersfrom 
that of thc <Ji verbs almost exclusively in thc tenses 
formed from thc present and second (or strong) 
aorist stems. In these tenses — the present, imperfect 
and second aorist — the four typical verbs, lOTTz/xt, 
set ; TiBqfu. put ; bibiupi. give, btih-w/u, show, are 
conjugated as shown in thc following tables. 


lurqpLi 

Active Voice 
Indicative 
Present 

TL$y]pi blbwpi 

btLKVVp' 

larrj^ 

tIOx]^ hlhvo'i 

btlKVVS 

LOT-qai 

7 i 07)111 bibutai 

Ti'Oeroi SiSoTOV 

beLKVinji 

UTTOTOV 

dftVi'Vror 

lararoi' 

riBiTtw bihoT(fi’ 

8et#crvTOv 

iarapev 

Tidipef 6iSo/ici 

btiKVvp^r 

ior uTf 

TiO^Tt (SidoTe 

beCKVvre 

tdrdat 

riOtiifji dihoaat 

beiKVvaat 

laTT/r 

Imperfect 

triBqi ebiboMi 

tOtlKVVV 

tart/ S' 

eriOm f6t6ovj 



UJ71/ 

tndti 

tbibov 

cdciKVU 

toT aro v 

eVtdtTov 

^bibOTQV 

VTOV 

iar u,T7)v 

iTt0€T7)l' 

ebiboT-qv 

ebcLKVVTTIV 

lara ptv 

eTt0e/xcr 

rbibopeu 

tbiLKVvpev 

lar a re 

ert^CTf 

fbiboTr 

ibeiKVVTi 

laTaCTfii 

KTiOeoav 

cbibouav 

ebtiKVvaav 


Second 

Aorist 


CffTT/V 

\i0r,v] 

[t6a)v] 

None 

€<7T7/S' 


[edojs] 


€47X7/ 

[/»,i 

|/6ail 


e(7T7/T4Jl' 

tOtrov 

edoToi’ 


cVriyTT/i’ 

1 6leV7ji' 

f doTT/V 


earrjfitr 

c^c/xei' 

fbopfy 


raT7)T€ 

tOtTt 

eboi L 


earyjaar 

(Beaar 

c do (7 nr 



Thc future, perfect, and flrsl aorisl arc respectively; 

uT^aui, Oy]rjuj, bivaui, 6ei4ai; earTjKa. r^BeiKa, hihtuKa, 
dcBctira; ttrrqaa, eOqKa, fbioKa, eSeiia — all follow- 
ing the ordinary conjugation through the other 
voices and moods. 

Note. The words in square brackets, tBqy. 
t-8<ov, etc., are never used. 
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Greek 


Subjunctive 

Present 


107 0} 

tlBo) 

6180) 

8 c(fCI'UOI 

larfis 




!o7ij 

710 ‘^ 

81801 

S€i If vvrj 
SecifVVTJTOV 

iorijTOv 

tlO-tjtov 

81801TOV 

lorrjTOV 

TlOijTOV 

SiScuroi' 

SeiKifvrjTOi/ 

larwfiiv 

Ti 9 u>^€V 

6 i 6 utfj.€v 

B€tKfllU}fJ.tV 

ioTTjTt 

TiO-qT€ 

8 t8a)Tc 

6eiklJVT}T£ 

laroioi 

TiOotai SiSwcri 

Second Aorist 

BeiKVVUKJl 

OTU) 

Bo) 

8(0 

None 

'TTf)c 

Bfff; 

8oj^ 


etc. 

etc. 

etc. 



Optative 

Present 


la-r at7/i' 

7lBfL7)l^ 

8 i 8 oir;i' 

beiKi'iioifU 

iar ai'rfS 

7L0€t7)K 

710(17) 

bi&oir); 

biboiT) 

beiKvvoi; 

laraiTi 

btlKVVOl 

107 017)701' 

7L0€t7}rOV 

bibnt 7)701’ 

etc.. 

or irrTotToi' 

or 7101:170) 

or 81801 x 01 ' 

like verb 

l07ai7)7 7]V 
or ior 0177)1' 

7l0fL7j77)l' 

Si 8 rjti 7 Ttji' 

in oi 

or 7lO(l77)V 

or 8180177^1' 


la7a{7]fi€v 

710(17) (M€V 

biboir))xev 


or Ia7iufi€v 

or 

or 6 c 8 oi/iei' 


IfTTaiTJTC ' 

Ttflf IT/TC 

hlbci7)7( 


or Loralre 

or Tl 0 el 7 € 

or StSofre 


107017)0(11' 

TLOtiyOflV 

blbo! 7)0(11' 


or iCTTaiei' 

or 71 Betel' 

or 8 i 8 oit»' 



Second 

Aorist 


aTO^T/^' 

0ei7)v 

hoL7]V 

None 

(77 (ilrjs 

0(17)'; 

8 otr/y 


etc. 

etc. 

etc. 



Imperative 

: Present 


uttt; 

1 07070) 

Tt^Cl 

8/5o u 

beiKW 

7 l 0(7O) 

dlSoTui 

6€lKl'V7U) 

etc. 

etc. 

etc. 

etc. 


Imperative : 

Second Aorist 

(17 7)01 

Ot; 

5 6 ; 

None 

077)70) 

0(70) 

hlJTU) 


077j70V 

0(7 ov 

66701 ' 


OTT/TCOV 

0 ( 7 Ojr 

6 (Ua)v 


07 7)7 1 

0€7e 

8 dT€ 


07T)7tJ}aaV 

Be70}aai' 

8dTcu<7ai' 


or a7aV7<M)v or Bev70i\' 

or Sdi'Tioi' 



Present 

Infinitive 


('ardi' ai 

TifleVtic 

8 ( 8 drai 

8 ei 


Second Aorist Infinitive 


07^vai 

0 (tvai 

SoDi'ai 

— 


Present Participle 


I'crray 


8 i 8 oi'y 

btlKVVS 


Second Aorist Participle 


errds 

0£ls 

80 dy 

— 


Note, tura? is declined like Auoas, and ndtls 
like Autfets. hihovs is declined like Xvo)i’ except in 
nominative and vocative singular : 

Nom., VoC ^1601)9 SiSoOaa SiSdi' 

Gen. dtSdi'Tos' SiSoda?/? SiSdi'Toy 

etc. etc. etc. 

SetFci'us is thus declined : 

Nom., Voc. 8fiA-i'?k ScLKvvaa SeiKVur 

AcC. fiei/fi'vi/7 a SeiKrvaat Stifcrvi 

Gen, fi€iKrvay<> Set/ci'vi'Tos 

etc. etc. etc. 


Passive and Middle Voices 
Indicative 
Present 


lara^ai 

riOe^iai 

bihofjiai 

beiKVvftai 

io 7 a( 7 ai 

riSeoai 

8180a at 

belicvvoat 

107 ar at 

7 i 8 €T(U 

8i8orat 

belKwrai 

10700001 ' 

T 10 €O 0 OV 

81800^01^ 

beinwoBov 

laTaadov 

TideoOov 

8i8oa0oi' 

bfiKvvoBov 

i 07 d)ieBa 

TL 0 £fJ.€ 0 a 

6 i 66 fi€ 0 a 

bfiKvvfieBa 

iO 7 aa 0 £ 

7 l 0 €a 0 € 

biboade 

be^KWoBf 

nyrai'Tai 

rlOevrai 

blbovrai 

btiHovm-at 


Imperfect 


107 ( 1 ) 17 ]^ 

i 7 l 0 i)l 7 )V 

iblbo) 17 )l‘ 

eb(iKVV) 17 )V 

t 07 aao 

€ri 0 eao 

cblbooo 

ebeiKvvoo 

107 070 

£ 710(70 

e8i'8oro 

ebeiKOVTO 

etc. 

etc. 

etc. 

etc. 


Second Aorist (middle only) 

None 

($en 7 )v 

c 8 d/X 7 ji/ 

None 


(Oov 

«8ou 



e 0 € 7 o 

fSoTO 



etc. 

etc. 



Subjunctive 



Present 


lo 7 (x))i ai 

ri 0 u) fi ai 

bibd))jiai 

8ci#(i'UOi/i.ai 

»' 07 7 ) 

7107 ) 

bibqj 

beiKvvj) 

lar^Tai 

Tif^Tjrat 

bib 0)7 01 

b€ll(\'V 7 ) 7 ai 

etc. 

etc. 

etc. 

etc 


Second Aorist (middle only) 

None 

0 li))XOl 

bwfiai 

None 


Hi 

bit) 



07)701 

b 0)701 



Optative 



Present 


lo 7 ai)l 7 )V 

TiOeifn))' 

bibnifiT)!' 

bet KV 001 ) 17 ) 1 ' 

la 7 a to 

ri 0 c to 

biboio 

beiKvvoio 

1070170 

Tl/^CtTO 

81801x0 

6 c 1 I<VV 0170 

etc. 

etc. 

etc. 

etc. 


Second Aorist (middle only) 

None 

Oeifiyv 

801^171' 

Nonc 


Oeio 

bolo 



0(170 

Soixo 



etc. 

etc. 



Imperative 

Present 


107 aoo 

710(00 

bibooo 

beiKvvoo 

or la 7 u) 

or 7100 0 

or 8180 y 


( 07(10 00 ) 

710 ( 000 ) 

8 (8oodui 

beiKvvoBo) 

etc. 

etc. 

etc. 

etc. 


Imperative : Second Aorist (middle only) 
None ffov Sou None 

0£a(ftu 86(70 uj 

etc. etc. 

Present Inttmtive 

(oraaBat ridtaBai hiho(jda< ^tlKwadtn 

Second Aorist lnHnitivc^(middle only) 

None diaOai boodai Nonc 

Prcseni Participle 

taTai.UVOS TlOt^-tVOS 6lh6^ltvO% ^€IKVV^£V0'. 

Second Aorist Participle (m ddle only) 

None None 

TaTij/LAi has also a second perfect form: infinitive 
fardi/ai, participle oTois. This is used only in dual 
and plural in the indicative : dual fararov, cototoi ; 
plural er»Ta/xcr, ecnan, tardai. 
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Irregular Verbs 

Among the irregular verbs eiV/, am, and go, 
must be very carefully distinguished. The indica- 
tive, infinitive, and participles of tlixC. am, have 
already been given in Lesson 6 ; they arc included 
here in order that the verb in all its inflexions may 
be compared with go. 


tifil (stem €a-, Latin es^seX am. 



Indicative. 

Pres. 

Pres. 

Pres. 

Pres. 

Imperf. 

Fut. 

Subj. 

Opta. 

Imperf. 

el fit 

or 

eaofiai 

H) 

eiifv 


et 

i7C7l9a 

eaet or ear} 

its 

ciijs* 

laBi 

iarl 

ijv 

earai 


eiT) 

earm 

f aToi' 

fjroi 

eaeaBov 

rjroi' 

ehfToi', 

CLTOV 

iarov 

COTOV 

fjrrfv 

caeaBov 

rjiov 

riT^nji', 

ClTJfV 

eartDV 

iofiiv 

^ftev 

cadfieOa 

(Lficv 

eiT}fiev, 

clfiev 

— 

care 

^re 

eaeaBt 

fire 

eitfre, 

elre 

fart 

etoi 

^aav 

cffoi'Tai 

tSffi 

eiTfuav 

cUv 

farioaav 

earuyv. 


Present Infinitive ; tlvai, to be. oi'tw*- 

Present Participle : for, oJaa, ov (gen. pitos 
ovJfTTji?, Di'Tos ; nom. pi. orTts-, oucrai, orra) being. 
Future Infinitive : tatuOai. 

Future Participle : cao^icros. 

Verbal Adjective : ^ariov. 

There is also a future optative, caoifirjv, caoio, 
cffoiTo, etc., quite regular. 



elfti (stem 1-, 

, Latin 

i-re), go. 


Pres. 

Imperf. 

Pres. 

Pres. 

Pres. 

Indie. 

Indie. 

Subj. 

C)pla. 

Imper. 

elfii 

ficiv or f/a 

10) 

lotTjr 


tl 

rjeis or rjeioBn 

IJJS 

lot? 

iB, 

elat 

jjei or jjeiv 


“ot 

ITlt) 

ITOV 

TjeLTOf or tJtoi/ 

ITJTOl' 

tfUTOI' 

irov 

Irov 

f/ei'rTjv or tJtt/i 

L-qrov 

loLr-qv 

ITOJV 

i fiev 

ffetftev or fffiev 

LCOflCV 

luifiev 

— 

tre 

fftire or t}t€ 

Ll]Tt 

totre 

LTt 

laai 

jjeaav or "^aav 

iO)ai 

Loiev 

trwaai 


r WTCOV 


Infinitive : iWui, to go. 

Participle : Iwv. lovera, lov (gen. Iovtos, etc.). 

Verbal Adjective : It6s and iVeor. 

Note. The present indicative of dfii has usually 
a future sense, namely 1 shall go, and consequently 
is used as the future of 

I'nfj.L, send, is conjugated like but the 

third plural present indicative is Idai It has future 
rjau}. aorist -^Kc, perfect tUa, perfect passive el fiat, 
aorist passive eldriv. • 

say, is conjugated almost like lar-rffit. It has 
impferfect and future <l>rjo(Mj The second 

singular present indicative is ; 

ijiarov, ^arc^r; tf>afi€v, <l>ari, 

olha, I know 

This is really the surviving second perfect of a 
verb otherwise obsolete except in the second aorist. 
eUov. I saw, from the stem lb~, see. From meaning 
/ have seen, olSa came to mean / know ; whereas 
flSov always means / saw, taking the place of the 
aorist for 6pdw, I see. 


Perf. Indie. 

olSa 

olaBa 

otSf 

tarot' 

tarov 

tafi€i' 

tare 

taaat 


Plupcrf. Indie. 
iJSfU' or 

jlbeioda or ijbets 
ijbfi or jJSt/ 
ijBeiTOv or tJcttoi' 
•pbeirrfv or jjarifv 
jjfSft/ici' or '^afiev 
ijhfiTf or ^oTe 
^beaav or fjaav 


Perf. Imper. 

tadt 

taru} 

LOTOV 

laraji' 

tore 

loTOJO av 


Perfect Infinitive : etSevai, to know. 

Perfect Participle : eiSuU, eibvla, elfidv knowing 
Verbal Adjective : tOTtOV. 

Subjunctive : eiStZ, elbr}^, tiBff, etc. 

Optative : eiSeirjv, eiScLijS", eiScLij, etc. 

Future Indicative : cTao/iai, eiact, eLoerat, etc 


VoCAnULARY 


frog, o (^aTpaxos, -ov 
once, TTOT€ 

I send, ndfiTTUi 
ambassadors, or 7Tpea[icL^ 
Jupiter d Zfu^; (acc. Jui) 
marsh, Ai/ivt; 
depth, TO fadBos, -0L19 
as, 0)5 

motionless, dKlvrjros 
they despised, Haretfipo- 
I'oor (imperfect of 
Kara^povdu ) — governs 
genitive) 

I think, 
to be, filial 


I ask.aiTtfo (aor. ^) 
to provide, Trapaoxett 
I throw, ptvTcx) (aor. 

tppttfja) 

log of wood. TO ^oAoi' 
unworthy, di'd^ios 
fool, fio)pds 
water-serpent, 17 vSpa 
by, U7rd (governs geni- 
tive ; 1/0’ before an 
aspirated vowel) 
they were eaten up, 
KaTTfoOiovro (impcrfcct 
pa.s.sive of KartaOtoi, 
I eat up) 


LxEiicisn 

Translaie in 10 Greek : 1. The frogs once 

sent ambassadors to (cVi with accusative) Jupiter 
and asked (him) to provide a king for them. 2. 
Jupiter threw a log of wood into the marsh. 3, The 
frogs in fear threw themselves into the depths of 
the marsh. 4. But as the log was motionless, they 
soon despised it, and thought this king to be un- 
worthy. 5. They asked Jupiter (for) another king. 
6. He said “ Ye are fools,” and sent them a water- 
serpent, by whom they were eaten up. 

Key to Exercise in Lesson 7 

1. ivravBa Kvpw ftaatXtta »fai napabetoos 
ficya 5 Brfpdjv TrAi^pTjy. 2. d fiaotXevs tdrfpeve roits 
Bfipas dno Ijtttov (generally written d0' tinrou), 
3. Sid Tov TTapabfUTov pti 6 Maiavbpos norafids 
(note the order), xal al toG TroTaftov TTTjyal eiaiv 
€#c Twv ftaoiXeiciJv. 4. pel bid rijs 7rdar}5 ndXetof, 
5 . 01 TiaXai eXeyov ort fvravffa ‘ AiTdXXtuv e/CTCti'C 
Mapavav. 6. evrauBa Sip^j)5, d rdtv TiepaCiv 
/SaaiAedj, cnotTfoev oKpoiroXiv koI ^aotXeta. 7. 
fieyaXvvet ij ^vxf] /^ou toi' Kvpiov, Kal -qyaXXiaoe 
TO irvevfid fiov ini rw Seo) rui otorrjpt fiov. 8. 
ndi' bei’bpov dyadov teapnovs KaXov5 noteV rd 
bi oanpov bevbpov Kopnovs novrfpous noiei. 

(Literally, Every good tree bringeth forth beautiful 
fruit.) 

Note, bi is one of the commonest of the Greek 
particles. In any continuous passage of Greek 
each sentence is generally connected with the 
preceding by some connecting particle. Some of 
these particles, such as bl, arc never the first word 
of a sentence, but generally the second. The 
particles will be discussed later. 
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Greek 
LESSON 9 


The Accusative, Genitive, and Dative 


T he accusative always depends on a verb, or on 
a verbal notion in a noun. Ii may denote : 
1, external object ; 2, internal object (including 
the accusative of result, and the cognate accusative) ; 
3, aim ; 4, extent ; 5, relation (including the 

accusative of the part affected, and the limiting 
accusative). 

1. External Object. This is the ordinary use 
of the accusative, to limit or direct the action of the 
verb — as l touto TrotoO^ei-', we do this ; i) irlan^ 
oov aiawKt at, thy faith hath saved thee. 

An intransitive verb, i.e. one whose meaning is 
complete in itself, may be used transitively by an 
extension of its meaning — e.g. XnvOavio, I lie hid : 

1 flee; <f>0dvoj, I am first. Thus, Afii'6ttti'or(ri 
Toiiy (f>vXaKa^. they escape the notice of the guards; 
if)€vyii Tor TTarepa, he flecs fiom (shuns) his father, 
€(f>0ijaav (from (fiOdvto) tok they anticipated 

the storm ; dfivvfu toi'k I swear by the gods. 

This accusative is frequent in expressions of 
emotion, a verb being understood — as vi) ruv Jin, 
Yes, by Zeus ; /xa t6»^' Aiu, No, by Zeus , «i’ toi- 
rjXiov, No, by the sun (I swear). 

2. Internal Object. The accusative lepeats 
with more or less modification of meaning the idea 
given by the verb. Under this we have : 

{a) Accusative of result — as • mfnoviU tfnU, you 
will give pain by speaking (lit., you will speak 
pains) ; fioOpov djpv^e, he dug a hole With this 
may be reckoned the accusative in apposition to the 
whole sentence, denoting the result of lhe action of 
the verb — as ; 'fCXti'rjV KTdro)fj€i> . . MereXent 
Xviryi' mhpdv, let US kill Helen (which will be) 
bitter grief to Menelaus. 

(6) The cognate accusative, noun and verb 
having a common stem — as : ^onXds /JouXuUu’. 
to plan plans ; uTroaTyneaOai bLnXrjv dnouTdaLV . 
to revolt a double revolt. Under this heading 
comes what is often called the adverbial accusative, 
where a noun, pronoun, or adjective is used in the 
accusative case with an adverbial meaning — as 
7 rpo 4 »daiv, ostensibly ; Kaipov. opportunely ; Trdoai 
ih^av, in every way ; olkijv, like ; for the 

sake of ; ToOroi^ rov rpo-nov, in this way ; reXos, 
finally; Tt, m what respect ? irpCnrov, at first ; tv 
X oLtrow, for the rest ; oihVV, not at all. 

Under the head of internal object must be placed 
the Accusative Absolute, usual with the participles 
of certain impersonal verbs - as beov’, it being a 
duty ; €^6v. it being allowed ; TTpvoijK(w. it being 
fitting ; Sd^ar. it having been decided; turdv, 

napdv, vTtapxdv tv}(6v, 8e6oyf.L^vov, tlfirfpLfvor, 

though It had been slated, k r. X Example. 
odSfis' (e^d»' flpr'iL'-qv ^yfiv) 7r6X€p.ov aipTyaerat, no 
one (when il is possible to have peace) will choose 
war. 

3. Accusative oi Aim, or “ terminus ad quern/' 
after verbs of motion. In prose this is preceded 
by a preposition, such as Trpos iis, tm, to, towards, 
against, etc But in poetry it is found without a 
preposition— as : thou didst go to 

Thebes (Sophocles) ; t/s (/e fjftaaaAcu*' xOdva 

Trffiirti, some necessity sends thee to the land of the 
Thessalians 


4. Accusahve of Extent, (a) Extent of space — 

as: aTrfyei 8’ tJ llXdraia riov ora^iovs 

tfthoiiqKovra, Plataca IS distant from Thebes 70 
stades. {h) Duration of time — as : 

( .-- from i^^ofitfKovra, they worked at 

(he mound for 70 days. 

5. Accusative of Relation, Respect, Reference, 

OR Diuniiion. ia) Of the part affected--as : 
dXyei Tovv dSdi^rav, hc has a pain in his teeth ; 
ndSas tuKU!,, swift of fool (lit., swift as to his feet), 
(b) Accusative of limitation, used in certain common 
words - as ; fxeyfOos (in size), owfia (by name), 
yti'ov. tfivmv — e.g. tjjv (f}v(jLv, he differs in 

nature ; PJXXq\>i<: flat rd yevo^:. they are Greeks by 
race. 

Double Ac cu.sativl ; I. After verbs of making^ 
thinking, finding, naming, appointing, etc. — as : 
(rrpaTifyov ai'rdr uTr/Soff {a TTi>(i)t-LKV’vp.i), hc appointed 
him general. \ 

2 After verbs of asking, teaching, concealing 
taking away, clothing, unclothing, reminding, 
depriMUg, etc. — as: (^)r)(in{tni<i qjqoav 

(from aiTCLu), they asked the Thebans for money ; 
prj pr KpviJnj's rfivTv, do not hide this from me; 
driipiifiry/a hcii' T»tL'j ' /I t) rjrri/ous' lyv ovp^fiaxidv, tO 
remind the Athenians of the alliance. 

.1 After verbs of doing anything to, or saying 
anything of a person — as * bpav Tu>d n, to do some- 
thing to someone ; cm TToirli- tud, to benefit some- 
one ; TrAeiara KciKa ryv ttoXiv ttoiviiviv, they do the 
most evils to the stale. (Note, cm Trpdaatv means . 

I fare well, not I do good to someone.) 

The Genitive 

The Greek gcnilive is a mixed case, standing 
both for the genitive proper and for the Latin abla- 
tive. In Sanskrit there were eight cases — nomina- 
tive, vocative, accusative, genitive, dative, ablative, 
locative and instrumental Latin has lost the last 
two as separate cases, having absorbed both 
into the ablative. Greek has lost the ablative 
as well, and makes the genitive include the Sanskrit 
ablative, but transfers the locative and instrumental 
to the dative. 

The Genitive Proper 

The genitive proper most often qualities a noun, 
less often an adjective, adverb or verb. It denotes ; 
1. Origin. 2. Possession. 3. Object. 4. Quality, 
5. Material. 6. Relation of whole and part. 

» 1. Origin, generally of paternity, as Jtdy "Aprtp.is, 

Artemis (daughter) of Zeus. _ Under this head may 
be classed the genitive of cause and the genitive of 
exclamation. The genitive of cause is common 
after verbs expressing emotions, as wonder, pity, 
envy, revenge, etc. — as : (.yXeu ae tou vov, I envy 
you for your mind. It is also frequent in legal 
language after verbs of accusing, acquitting, con- 
demning, convicting, etc. — as : biwK^i pt <j>6vov, 
he prosecutes me for murder : ^tevyeiv <I>6 pov, to 
be charged with murder. The genitive of exclama- 
tion gives the cause of the astonishment or grief — 
as: oifioi ifiys aT7;y. Alas, for my infatuation ! 
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2. Possession, the chief noun being often omitted 

—as : rd Twv ^EXXjjyiov, the possessions of the 
Greeks. It may be used predicatively after a verb— - 
as : €crTii' outftov Koa^itus fitoGv, it is the pari 

of a wise man to live discreetly. With this may be 
classed the subjective genitive, denoting the subject 
of an action or feeling — as; 7 ) Toil by'jfMOv ciH'oia, the 
goodwill felt by the people. This is sharply con- 
trasted with the next use. 

3. Object, often called the objective genitive, 
denoting the direction or object of the action, or 
feeling. After a noun — as : ep/^o? iroXt^iov, a 
protection against war ; Tteipa txA/ndv. an attack 
on one's enemies ; to Mtyafnojv ijnjyfyLtj i^ia, the 
decree concerning the Megarcans (not proposed by 
them) ; rjavxin f'x^pdir, pcacc from foes. After 
an adverb — as : XdOfnj zlaop-cSoiTos', unknown to 
Laomedon. After an adjective or participle- -as ■ 
tViCTTpfx/jos' arffpLOTTuii', conversant with men ; 

tv eiScus, well skilled in the bow, After a verb, 
to express : (a) Direction of physical etVoil — 

e.g. after verbs like hcf^in, rule, tr\\ touch, aim at, 
desire, guide, reach, fail of—ix^. (Tvyxdvoi) 

oiKTov, he gained pity; di/jaofim (anTofau) to 

cling to someone's hand ; ou noAefivv dpxf»pci-. wc 
do not begin war. (h) Direction of mental clt'ort. 
alter verbs like hear, know of, speak ol, rememhei, 
remind, forget, perceive- as : cjnavfjy, oKovaj, 1 hear 
a voice ; dAx-^? iLvi'iaticOat, to remember one’s 
stiength. 

4. Quality or description — as: d/i/Ao rdApi/s 
TtiKpas, an eye of cruel daring; tivi? aviijs 
yvtdpyj^', some men of llie same opinion. With 
this wc may class the genitive of price— as : nrvrc 
pi'oii' TL/idrai, he IS valued at five minac , 

1071 dai'drov, he IS worthy ol death; TrocKid hebdawrei . 
for what price does he teach ? Also the genitive 
of definition — as ; dhdvTojv, a fence formed 

by the teeth. 

5. Material — as : tvrr) toOr'iro^ paAnKTy^, a 

bed of soft clothes , at Sc /iuts- (Homeric 

genitive form) ifTfr^aro /caCTcrtTf'pol' re, the COWS 
were wrought in gold and tin. 

6 . Partitive gcnitive--i.e. the genitive of a noun 

which in the nominative denotes a divisible whole - 
as : StV(K olvnv, a measure of wine ; Ji/. 

to Zeus among the gods ; ttoAu yffi, much 
of the land. It is often used after an abverb - as : 
nXXnOi yalT]s, in anothci land (lit. ciscw'hcre of 
land). 

But the most important use is after a verb ; 
(a) Predicatively after “ to he ” — as : yOeXe tlov 
fici’ovTojv fli'UL, he wished to be one of those who 
remained. (/>) The genitive denoting that of which 
part, not the whole, is given or taken — as : tt/s' 
c'tti^Tou yrjs^ tSco^ce, he gave some of his owm land. 
Similarly, after verbs like fill, lack, eufoy, taste, smell, 
spare, share, etc. — as ; /cpop,pdtoi^ 6a(f>pau'op.ai, 
1 smell onions ; /x^Aitoj ytviadtu. to taste honey ; 

Act'ay, I share the spoil. Sometimes 
after a negative adjective — as: dhtopoTaroi 
taking (of) no bribes, (c) A genitive of place or 
time may be used in loose dependence on a verb 
to denote the limits within which the action is 
confined, as the accusative is used to denote its 
extent. Place', fpx«*''»‘«‘ (Homeric genitive) 
they go through the plain ; -rrov yyjs; where on 
earth ? In prose this use is found in a genitive 
neuter of an adjective used adverbially with a verb 


of “ wanting ” — as : BetoXXop tro, I fail by much ; 
cXax^trTov eSerjac BincftOtTpaL, it camc within an inch 
of destroying (lit., it lacked very little to destroy). 
It may even be used as a plain adverb, as piKpoO. 
nearly. Time : vvkt6s, by night : Bpaxpijv rf\s 
■qpL^pds, a drachma a day. 

The Ablative Genitive 

This denotes motion or separation from a person, 
thing or place. It is used: (a) After a verb, to 
denote motion from — as : "OXopnoio (Homeric 
genitive) KarrjXOctptv, we came down from Olympus ; 
OT to denote, “ hearing from " a person, after 
fiKoviu, ifAiuo, K.T.X, It may also denote separation 
in general — as : T/jcoas (Ipwe vtiov, he kept the 
Trojans off from the ships {b) After a comparative 
— as : (KtLvov, greater than he . the idea 

being “ the greater, starting from him, or as viewed 
Irom him.” This genitive is used after verbs, 
adjectives or adverbs implying comparison — 
as ; rjoadoBal runs, to be weaker than someone, 
to be beaten by him ; fxepoi mvrmv, others than 
these ; vorepm rijs pdxr)s. too late for the battle; 
epov ao(f>i!}T€pos, wiser than I ; KdXXioTuv Tun> 
TTpoTfpun', fairest of those before (i.e. fairer than 
all predecessors); peyloryp- twv upo avrijs, greatest 
of those before it (i.e. greater than any before it). 

The Genitive Absolute 

A noun and a participle, not connected with the 
main construction of the sentence, may stand by 
themselves in the genitive. This is called the 
genitive absolute (corresponding to the ablative 
absolute in Latin) — e.g. Suoi-to? toC t)Xiov dcftiKtro, 
as the sun was setting, he ariivcd ; tpnv KaOtdBovros 
ravTii cyeVcTo, this happened while 1 was asleep ; 
TnvTO)v ovK d(f>LKopd'cov dTtrjXOopcv, as they had not 
come, wc departed ; TaCrn inpaxOri Kdvtnvos 
orpory]yornfTos. this was doiie whcii Conon was 
general ; prjBeros iTrapKovvros fiTroAtJiAa, if no one 
aids, 1 am ruined. The participle som,:lim’.:s stands 
alone, the noun being understood — as : outw 
ft'*'*'* ^'rru', K.T A., and this being so 
(understand TrpaypdTcav, lit. things being so) it 
is likely, etc. This is the regular construction, the 
accu.salive absolute being confined to certain 
impcisonal vcibs 

The Dative 

The dative actually stands for three distinct 
cases ; these aie : (1) the Locative ; (2) the 

Instrumental (both of which are included in the 
Latin ablative) ; and (3) the Dative Proper. 

The Locative 

The locative survives in a few forms as a distinct 
case, the ending being 1 short ; but, generally, the 
locative coincides in form with the dative. It 
denotes {a) place where (b) time at which. 

Place Whl-rf. With names of towns — as : 
nXarnidaL, at Plataea (locative form); or TlXaraiaU 
(dative form). With names of countries — as : 
'^AAa8i. in Greece. It often denotes the sphere of 
action, whether in a locative form (as oIkoi, at 
home) or in a dative form (as Bopw. in the house ; 
ovpai’cp, in heaven). From the locative denoting 
” place where ” is derived the use of the locative 
to denote direction, or the place ol arrival, aftei a 
verb of motion — aS’ irtativ (from myrTaj), 
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lo fall lo the ground ; yi c^fciro, he lay bn the earth ; 
fSe(aT0 ifi'TTf AAoi-, he took a cup in his hand. 

Timf at Which. This is found in Greek only 
in dative forms ; there are no Jocalive forms for 
time — e.g, toiVw Tj^tan, on the third day; yi?/>a, in 
old age ; at the new moon, on the first 

of the month ; varepo) in after time. 

The Instrumental 

This case primarily denotes association with, 
and hence attendant circumstances and relation. 
The name instrumental is misleading, as the idea of 
instrument is subordinate. 

(a) The associative instrumental denotes associa- 
tion with a pel son, common after tnuum, follow; 
fiiyvvfii, mix ; opLiXtio, consort with ; fidxofxai, 
light ; BiaXcyofLaL, convcrse ; Kmvoi, common ; 
loos, equal ; o/[toio?, like ; o avros, the same — as : 
ouTos toTiv d ciuToff tKfLvu}, this oiao IS thc same as 
that. 

ih) Of circumstances attending thc action — as ; 
■fjXOov ttX7)0ci ovk oXlytp, they came with no small 
crowd ; fTrAenr Ktpa rjyovfieyip, they Sillied 

with thc right wing leading ; itlav vavv aurois' 
dvSpdaii' tlXev, they took one ship, men and all 
(lit. with thc men themselves). This has three 
special uses ; 

1. To denote the agent of a person — as : 0tol<! 
oitjcjojitvo^, saved by the gods (lit. with the help 
of the gods) ; w4)€XT}T€a ool i) wdAi? (otw, the city 
must be bcnclited (verbal adieclivc) by you ; 
TraptoKcvaoTo roU KnpLvdioi<;, preparations had 
been made by thc Coimthians (usually after a verb 
in thc perfect, or thc verbal adjective ; this is 
generally rendered by Otto and thc genitive). 

2. To denote the means or instrument -as : 

opdifiev Toi? oiftOaXfioh', wc sec With thc eye.s ; and 
after to use (which always takes thc dative), 

meaning literally to serve oneself with — as : 
Xp-rjerOaL ipLaTicu, to usc {or Wear) a garment. 

3. To denote leason, cause or ground -as : 
Tolff rreTTpaypevoL'!: <fioftoup.€vris, fearing on account 
of whar had been done ; ovrt Trcwia ovtc du0(v€t(f. 
rfTifn^Tai ouSciT, no one is honoured on account of 
poverty or weakness ; dTroOvijoKCL voaat, he dies 
of disease. 

{') Of relation, defining the action of a verb or 
the application of a noun. Of this there are two 
special uses to denote manner and space ; 

1. Manner ; as in silence, silently ; jilq., 

forcibly ; to) ovn, in reality ; ravru, thus ; p.avlais 
if/aviDv, templing (the god) in his madness. Under 
this head may be classed the instrumental of 
measure, denoting difference of extent — as : noXX^ 

much greater (lit. greater by much) ; Tfj 
h‘tif>aXi} iXdantov, a head shorter; tooovtu) dfi€ivov, 
so much the better. 

2. Space : either of space over which motion 

takes place, or of time through which anything 
lasts — as : tw in course of time ; ay?}p<^> 

xpovtp Sui'dcTTTff, ruler through endless (lit. ageless) 
time. 

Note on the instrumental case : Homer has 
many archaic forms or-^ti', which are properly 
instrumental — as : by force, but are also 

used as locatives — e.g. opca^t. on the mountains. 
More loosely still, they are used as genitives or 


datives, as '/Aio^i kAuto rei^ca, for '/Atot; (famed 
walls of Troy). 

The Dative Proper 

This is used in Greek only of a person, the person 
affected by the action, although in Latin it is used 
of a thing as well. It may either depend on a verb 
or not. 

1. Depending on a verb : The verb may be 

either transitive, as SiSwfu, give— e.g, Sdj f*ot 
TovTo, give me this ; or intransitive, as : dpioKca, 
please ; yield ; n^onviu, trust ; TrtiOo^at, 

obey ; oVetSi^oj, reproach ; fiorjBw, help ; ttp^ttci, 
it is becoming ; SoKti. it .seems, etc., all of which 
are followed by the dative — e.g. 7n(TT€uw rots 
i^iXois, 1 trust my friends ; irpcTrci p.oi Xeyeiv, it 
befits me to speak. This dative is especially used 
of thc possessor after thc verb to be and similar 
verbs — as : rpels Sf fioi elai 0vyaT€p€*i, 1 ha VC 
three daughters. 

2. Not depending on a verb : (a) Dative ofl 

interest— as : Trav dvryp avrw iTOl'Clf every man' 
labours for himself ; tV?) TreptSeiSia, I fear \ 

for my head. (^) Dative of respect -as : 0€ols ' 
TdOvqK€v, his death is the gods' concern. This ‘ 
dative is sometimes indistinguishable from the 
possessive genitive, except by some slight idea ol 
the person being coucerned in thc situation — as : 
ijpjfoi/ rot) vcLvriKuv toi? 2^vpa.Kooloi^, they Com- 
manded (governs genitive) thc navy of thc Syra- 
cusans. U’) Participial dative, either limiting thc 
action— as ; Iv he^ia eanXiovn, on thc right as 
one sails in (hi. with respect to one sailing in) ; 
aui'cAdvTt, or d}S avveXol’Ti eirrciy (participle of 
avyaipfw), to speak concisely (lit. for one making 
it concise) ; u)? tfiot, in my opinion ; fiatcpdr ydp 
d>s yfpovTt TTpovaTaX-rfs dhov, for thoii didst under- 
take a long journey for an old man ; or predica- 
lively, after a verb like to as : avrui povXofitvtv 
ierriv, hc wishcs it (lit. It is to him wishing it). 
(d) Ethic dative, of the person sympathizing or 
affected (personal pronouns only)— as : irdjs rjpLiv 
c^ci? ; how are you (wc wish to know) ? 

Notes. There is a peculiar use of thc dative 
found in statements of time — e.g. -f^iUpai ^aav r-fj 
MvTiX-qvr} iaXwKVLo. (perfect participle of aAia/co/iai) 
ewra, it was (lit. there were) seven days since 
Mytilene had been captured. The dative follows 
many verbs compounded with prepositions - as : 
uwoifciTrti TO TreSio)' rut Uptp, the plain lies below the 
temple. 

Vocabulary 

5ci)^df, -tJ, -di', terrible to TrpeC/xa.-aroj, breath, 

<^iAto 9 , -a, -or, friendly spirit (cf. pneumatic) 

I have oTi, because (on also 

ri dpxv, beginning that, conjunction) 

npos, near, with (governs rj PamXeia, kingdom 

accusative) d ovpavos heaven (cf. 

fiaKapios, -a, -or, blessed, Urunus) 

happy I save future 

TTTfuj^d?, cringing, poor awatu) 

Exercise I 

Translate into English ; I. d Oavards can 

8tiv6s Tois KQKoIs 2. ot Silfaioi ^aay t/nXiot to?s 
7r€vrjaiv. 3. Ol "EXX-rji-es OVK cj^ouat oo^ovs 

fiovas 4. eV dpxS ° Adyo;, Koi 6 Xoyos npov 
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TOv &€6 v, Kai Ocoff 7ji> 0 ^dyo^. 5. o Sevotfitliv 
arpaTTjyos iGiv * EXX-quusv, 6. (laKapioi {eloi) oi 
TTroi^ot rtp TTvevfiaTi- on avrihv (= of them — i,e. 
theirs) ionv rj pnaiXeia Tutv ovpavuiv. 7. oi 
7roip,dv€S 9avp.dl^ovoi Trfv ;fidi<a eV Ttp ;(ei/xc 4 ji-’i. 
8. ooiaop.€v riiif irarpiSa etc noXdpov. 9. eialv 
dXtyot 7roTap,oi tv rjj 'EXXdbi. 10. w Flepaa, 
ra rov dyydXov oard tv tw tcavtp. 

(Note the order of the words; to agrees with oard, 
and roC with dyydXou ; but Greek says “ the 
of the messenger bones,” not “ the bones of the 
messenger.”) 

Note that Greek uses the article with abstract 
nouns — e.g. d 6dvaro^, death, in sentence No. 1 
above ; also frequently with proper names — as, 
d Stvotftwv, Xenophon, in sentence No, 5. 

Vocabulary 

ToTt, then, at that time dfloods. collected, in 
Tc . . . Kai, both . . . and neaps 
(tc always follows its t) yrj. land 
word ; cf. i^itydXoi re tvOtmep, whence 
Kai doXtpol, below) av^o), I increase 

ffoXtpos, turbid Ka0ap6<i, clear 

dfdf, -tia, -V, swift iStu, to See 

ptvfia, -aro?, Current nepdoL^Lo^, passable, 

Tj wjift, season able to be crossed 

TO eros, -ou<r. year ttAtJj-, except (governs 

TO uSojfi, -oroj, water genitive) 


Kxercise II 

Translate into English : Kai totc oi nora- 
fioi ndvreg oi /vSoi pLtydXoi rt BoXepol eppfov 

(imperfect of /Jctu) Kai dfet rw p € vp . aTL ' ijv yap 
for , another connecting particle like fid. 
and never put first in a sentence) dip a ctous. 
ravry ) fid rf \ utpq ^ (= and at this SCaSOn) vSaTtt 
T€ cf ovpavov ddpoa Karatfieptarat (verb — 
are carried down) cy (= tls ) rijv yrjv rijv 

* Iv ^ iKriv , Kai al ;^tdi'cs al rov KaVKdaov , tv- 
dfvntp 1 luv TToAAdiv' TTorapiZv al Trrjyai eiai , 
av^ovaiv auTOi? ( their) to vStup' ;(€i/xd>roy 
(— in winter) 5 e dAiyot tc ylyvorrai (!^ they 
become) I^nl K-a^apoi /cal nep dm /.loi ndi ' Tts , 

nXrjv yt 617 (two more connective particles. 
ye generally meaning at least , and fiij being 
almost untranslatable in English) tou "Ivhov ^ca! 
rdyyoxK 

Krv TO bxFKc isr in Llsson 8 
I. ddrpaxoi nor^ npffrf3ei<> cncpif/av Ctrl toi^ 
Ala Kai i^T^^fToi' fiaotXfn avruT'^ tt fipao;^;e ii’. 2 . 
Zcx)^ (vXtiv ei'y Ai/irr/i' tpp(t//ci'. 1 . 01 f^iirpn ^oi 
0 d^ci/ eauTouj ci*y tu ttJs" Xifivyii fidOjj t/ipitnov 
4 . dAA’ OK aKLVTjroi' -ffi' to fl^Ao^', Ta;^cwy auToC 

KaT €< f > p 6 vovv /cal fidfu^ov rovrnv rov ^aaiXta 
dvd^iov ( Ivai . 5 . jjT 7 ]nav rov At a ciXXov fiaoiXta . 
6 . tXtyt ‘‘ vpicis cent fiwpoi ” /cal dfipai' (litcrallv 
a hydra) auToly fTrc/n/zei- v < f >' i^y KtmjoOlnifTo . 


LESSON 10 


Prepositions and 

T in prepositions in Greek, as m English, were 
originally adverbs, and this adverbial use is 
clearly seen when prepositions appear in com- 
position with verbs- -e.g. Kara-paivio, I go down. 
The Greek prepositions govern various cases, as 
will be seen from the following scheme : 

Genitive only: dvrl. and, eV (cf before a vowel) 
and TTpu. 

dvri, instead of, for the sake of— as : di'Ti nov, 
instead of you, or for your sake. In composition 
with a verb it means aftawst {dvrcL-ntlv, to speak 
against) , //f.y/eflx/(drTiAa^^di'ca', to receive instead); 
in return (dvTifitfiw/xi, I give in return). 

and (Latin, a, ah ; English off), from, away 
from — as : dird rovrov TOV xpdvov, from this time ; 
d^' LTTTTov pdx^^Oai, to fight from a horse, i.e. on 
horseback. In composition with a verb it means 
from, away, in return — as : dTroaTdAAto, I send 
away (cf. ” apostle ”). 

eV (Latin, e, ^r.v), from, out of — as : ck ravryf: 
Ti)5 TToAea/y tficvyei, hc is banished from this city ; 
€K roD vvv, from the present (lime) ; orap cV 
Jtdy toTLv the dream is from Zeus. In composi- 
tion, it means out, away — as: eKninnu, I am driven 
out (lit. I fall out, used as the passive of iKpdXXuj, 

I expel). 

wpd (Latin pro), before, on behalf of — as : 
trpd ToC veto, before the temple; npo /xd^T/s, 
before the battle ; Trpd narpiSos p.dxe<^Bai, to 
fight for fatherland ; 7rp6 rovrwv, in preference 
to this. In composition it means before, Jorth 
— as : irpoKaXio), 1 call forth. 

Dative only : and avv. 


Their Meanings 

tv (Latin in with ablative), in, within, among— 
as : €v rfi vijatp. in the island ; e^' tovtoj, mean- 
while {r(p xpdi'tp understood) ; cV hijfLtp Xdytiv, 
to speak among the people. In composition it 
means in, on (cy/cct/xut, 1 lie on). 

avv or fvV (Latin rum), together with, with 
the help of — as : auv roU ^foiy, with the help 
of the gods ; avi- StvotfuTtvn trropcvcTO, hc went 
with Xenophon. In composition it means with, 
together- as : I fight along with ; 

ovp.rral)tlv, to feel with. (This preposition appears 
in English words beginning with syn, sym, syf 
sys., etc.) 

Accusative only : ciV or ty, into, to, towards 
(Latin in with accusative) — as : tls 'Affrp'at; 
tifniyov, they fled to Athens ; tty vvKra, till night , 
fiy tKaruv, up tO a hundred ; xp^Jat/xo? eiy TrdXtpLOi , 
useful for war. 

The form wy is sometimes found, but only with 
persons : tvs Kvpov daUvaL, to go to visit Cyrus 

Accusative and Genitive : Bid, Kard, Cnep. 

Bid, through. I. With accusative on account oj : 
Sia TOUTO. on this account ; Sia rrjy vdaov, on account 
of the disease. 2. With genitive, through : Sid 
MuicTdy, through the night ; fiid tV)? through 

the country ; fii’ ovB/vos voitioOai, to value at 
nothing ; Si’ dpy^y lo be m anger (tx€iv is 

often used intransitively = to be). In composition 
it means through, in different directions, mutually — 
as : Biappi-nro), I throw in dilfercnt directions. 

Kara, down. 1. With accusative down along, 
at (of time), according to, by (distributivciy) — 
as ; /caTo povv, down stream ; oi naO* ij/xdy, those 
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at our time ; nar according to me ; kuO* 
^fi^pav, day by day ; Kara rptln, by threes. 2. With 
genitive down fronu helow, against — as : Kara 
below ground ; Kara tt]? n^Tpas dXXeaOai, to leap 
down from the rock ; xard nvoi Xeyeii', to speak 
against someone. In composition down^ against : 
Karafiaivoi I go down ; KaTatli€v8op.ai^ 1 tell lies 
against. 

vTT^p, over (Latin super ; note that a rough 
breathing in Greek is often represented by s in 
Latin — as : enra, septeni ; aAs, sal). 1. With 
accusative beyond — as : virtp hvvapiv, beyond one’s 
strength. 2. With genitive above, on behalf of— 
as : vrr^p TTjs K€(f»aXTj^, over his head ; pdx^aOai 
V7r4p Tivo<;, to fight for someonc. In composition 
over, exceedingly, on behalf of. (English hyper, as 
in hypercritical.) 

Accusative, Genitive and Dative : iiri, 

p^rd. napd, irepl, npos, vno and, very rarely, dvd. 

dptfti, about (Latin a/nh-, both), on two sides of. 
1. With accusative about (time, space, number or 
circumstances) — as : ol dfufi IlXarawn, those about 
FMato (i.e. the Platonists) ; dp<jiL n 
busy about a thing. 2. With genitive about (of 
subject matter), rare in prose ; usually TTcpL 3. 
With dative about (of place), / 6 »r the sake of, owing to 

-as ; dfLrf>* ' EX^vji pdx*:*jO<u, to fight lor Helen ; 
dp(f>L 00 ^ w, for very fear. 

cm, on, upon, 1. With accusative on to, to, 
towards, against as : -npoeXOcLr cttI to 
to come forward on to the platform ; tt-Acu' fTri 
Tous- "AOtjviuov^, to sail against the Athenians. 
Also in phrases like t 6 eV’ c/ic, as far as I am con- 
cerned ; tVi TouTo, for this purpose ; cm to noXu, 
for the most part. 2 With genitive on, toward^', 
in the time o/^ - as : em ^-pparos, on a platform ; 
cm I'dpov TrAerr, to sail towards Samos ; c’(^’ 
lift tor, in our time. 3. With dative on, at, on condi- 
tfon of, in the power of, in addition to — as : to tV’ 
epoL, so far as is m my power ; cm tootoi?, on thesj 
terms, or, in addition to this ; /tcya <fipovuv cm 
Tin, to be proud of a thing. 

perd, among, with (akin perhaps to Latin medius) 
1. With accusative after — as; perd Tor irdAefior, 
after the war ; perd muTa, theicafter Also larely 
(in poetry) - into the midst of — as : perd arprirdi', 
into the midst of the host. 2. With genitive with, 
on the side of (implying closer union than avv ) — 
as : perd Tiro? Trdox^u^, to siilfer with someonc ; 
pcT ' AOrjvaLTi*!, with the help of Athena. 3. With 
dative among (only used in poetry) — ^as : ptrd 
Kvpaai, among the waves (Homer). In composition 
perd often denotes change -as : pcTapoptfuaai^^ 
transformation ; pcTavo^m, I change my mind, 
repent. 

irapd, near, alongside. I. With accusative to 
the side of, along, during, because of, contrary to, 
compared with — as : narai^vyi) irapd i^iAou?, a 
flight to one's friends ; •napd rdv ^lov dnavra, 
during the whole of life ; Trapd tovto ycyovcv, 
it has happened because of this ; irapd ikuaiv, 
contrary to nature ; napd ttoAl, by far. 2. With 
genitive from the side of, from — as : dyyeAo 9 napd 
Tivog, a messenger from someone. 3. With dative 
at the side of, near — as : arijvai, napd tlvl, to stand 
by someonc. In composition napd often means 
beyond, over, wrongly — as : napavopuD, I transgress 
the law. 

ntpi, around, about. 1. With accusative about. 


near (practically the same as dp<l»l ) — as : ot ncpl 
Kdpov, Cyrus and his attendants. 2. With genitive 
almd, concerning (Latin de), above (in poetry) — as :• 
nepL 71VOS At yeti', to Speak about someone ; also 
the common phrase : ncpl noXXoO noifladai rl, to 
reckon a thing worth much. 3. With dative 
around, about, by reason of (rare in Attic prose) — as : 
ffwpaKa nepl rots aripvoLs have a breast- 

plate round the breast ; n€pL bclpan, for fear 
(Latin prae). In composition nepi often denotes 
exce.ss — as : nepiKaXXy'fs, very beautiful ; ncpihcihoj, 

1 fear exceedingly (cf, Latin permagnus, exceeding 
great ). 

npos, in front of, at, by. I. With accusative 
to, towards, against, in reference to — as : KAaicti' 
TT/ifW ovpavdv, to cry to heaven ; npds f^edv 6/ui^tn', 
to strive against God ; npd^ canepai'^ towards 
evening ; npds toi' Aoyoi', m reference to the argu- 
ment ; and often adverbially —as : npds^ fiiav, - - 
)9iaut>s*, forcibly ; also, npds dvdyKTjr, - dvnyKalcjg 
necessarily. 2. With genitive from (raic), by (of 
agent), in the eyes of, and in oaths — as ; TCTLpijaOair 
npik rivog, to have been honoured by someone ; 
npdg di^^pcomot', in the eyCS of men ; np6g ftedjy,' 
by the gods (1 swear) ; also in sentences like oiJ 
TTpdg iarpoO aotfiov Oprjvclv, it IS not the part of {or 
It IS not fitting) a wise physician to wail. 3. With 
dative at, near, in adilmon to -as : rciyos npds 
rfi BaXdaarj, a wall neai the sea ; npds rovToig m 
addition to this, furthermore 

und (Latin sab), under, by. I. With accusative 
to under, towards (of time) - as ; tci'at i'tto yaiar, 
to go under the earth (i.e. to die) ; vnd vvKra, 
towards night (Latin sub noctem). 2. Willi genitive 
from under, through (causal), by (of agent, after 
passive verbs ; Latin ah ) — as ; AiJtip rok innuvs 
uTTo Tou t^vy<w, to loosen the hoises fiom under the 
yoke ; vnd 8covg, through fear ; TtpiluOui vnd rail' 
noXiTMv, to be honoured by the citizens ; also in 
such phra.scs as : vn avAoO, to the accompaniment 
ol the flute. 3. With dative at, under (place and 
circumstances) —as : clJSciv utto ncTpj], to sleep 
beneath a rock. In composition vnd oflen means 
secretly, or slightly, or gradually —as : unodecj, 

I make a secret attack ; vndXcvKos, somewhat 
w'hite 

firtt, up (opposite of /card). I. With accusativc 
up, along -as: «i'd toi' nvTapdy, up the riv'cr; dvd 
vvKTa, all night through. L')istributively — as : 
ffTTi^orai' did r/i'aroi', they slood in hundreds ; drd 
nevT^Kovra, by fifties. 2. With genitive, only in 
the phrase di'd i-i/o? liaiv€iv, to go on board ship 
(Homci). 3. With dative on, upon (only in poetry) 
-as: di'’ coptp, upon the shoulder. In composition 
lii'd denotes up, hack, repetition, strengthening — as : 
dvaxivpccj, { retreat. 

In addition to the above, which aie the preposi- 
tions proper, there are some- adverbs used as pre- 
positions. These cannot be compounded with 
verbs, and arc called improper prepositions. They 
arc : dv€v and drep, without ; dxpt and p^xp^-y 
as far as, until ; peraiv, between ; h>tKa, for the 
sake of ; nXrjv, except. These all take the genitive. 

Prepositions in Composition 

In the case of a verb compounded with a preposi- 
tion, the augment usually follows the preposition — 
as : npoaXapfidvf. 0 , npoa^Xa^ov', tVAciVtu, e^eAiTrov; 
claaKovoj, tlay'iKwaa', auyKpivcj, auv€Kpi6rjv‘, 
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ovWa^Pavto, amtXaPov, avvi^aSov, giving to ihc Word a remarkable precision of 

auarcAAoi, ovviaraXKa, meaning. 

Prepositions that end in a vowel drop the final 
vowel bel ore the augment e, except nqu and rrpo — jCey to Exercise I in Lesson 9 

as : aTTo^aAAwj wmfiaXXov ; but nikpufi aXXov and I. Death is terrible to the wicked. 2. The 
trpoi^aXXov. {irpo is usually contracted with the just were friendly to the poor. 3. The Greeks 

augment — as : npovfiaXXov for Trpo^paXXov.) have not wise leaders. 4. In (the) beginning 

A few verbs take the augment before the was the Word, and the Word was with God. 

preposition — as : KaOLl^w, tkdOi^nv ; while some and the Word was God. 5. Xenophon was 

have both augments— us : avfxot^ ■qveixof.i.Tp'. general of the Greeks. 6, Blessed are the poor in 

v/ruTTTtutu, suspect, makes viruiTTrevov ; and spirit ; because theirs is the kingdom of heaven 

jrapavop.^ui^ transgress, makes TTapTfji'ofxovy (very (literally of the heavens), 7. The shepherds 

ii regular). wonder at the snow m winter 8. We shall save 

(our) native land from war. 9. There arc few 
General Note nvers in Greece. 10. O Persian, you have the 

In English a few words are formed by composition bones of the messenger m the basket, 
with a prefix, often a preposition, which gives them 

then specialized meaning. Such are . forethought Key ro LxuRcist 11 in Lesson 9 

and afterthought, overthrow, overrun, override. And at that time all the Indian rivers were 

outcome, income (what comes m), undertake, flowing both great and turbid and with a swift 

underpin, undermine, etc. We have a very much current ; for it was the season of the year. And 

larger numbei of words taken liom Latin which at this season the waters from heaven are carried 

were formed m the same way— precede, intercede, down m heaps to the Indian land, and the snows of 

prefix, antediluvian, postpone, exit ; similarly we the Caucasus (whence arc the sources of many of 

sometimes compound an English word with a the rivers) incicase their water. But in winter 

Latin or even a Greek pieposilion, as in pre-wai, they become small and clear to sec and all passable, 

post-war, aniifat ; but there is no compaiison except, at least, the Indus and the Ganges, 

between such usage in English, or even in Latin, For “the Indian rivers” Greek says either 

and that of the Greeks who prefixed a variety of oi 'Ivhol nuTiifwi (the simple and natural order), 

prepositions, perhaps two at a tune, to an immense or o! rrortt/toi ot 'L>6(h (as here), or even noTapoi ol 

number of words, especially verbs, to give them a VvSoi'; but twt m Trora^ioi 7i'8oi', for that would 

special significance. 1 hus one will find in the mean “ the rivers (arc) Indian ” This latter is 

lexicon a vast niimbci of words which begin with the predicative use of the adiectivc, the former 

tlTTO-, TT-a^m-, TTf^U-, TT^K)-, n-, €A- Ol fY-, (TIM' , CtC , bciUg ihC UtlribU tl VC. 

liCSSON 11 

Case Attraction, Negatives, Particles 

T he relative pronoun in Greek is especially Attic attraction usually occurs only when the 
marked by what is called attraction of case — relative would naturally have been accusative— as : 

i.c. it cither attracts its antecedent to its own dirt) rdiv tt6X(wv Jjv cTreiae, from the cities which he 

case (invci.se attraction), or is itscll atlracted to the persuaded (tSi- instead of di*) ; rols dyadoU oU 

case of its aiitecedenl (Attic attraction, as being in cxofi^r, with the good things which we have (oL 

Attic the normal construction). T he latter is by for (3). Especially when the antecedent is omitted — 

far the more fiequent. Something analogous as : ov bievotlro, half of what he intended 

takes place in the English “ I know who you mean ” (oj for tVtiVou o, of that thing which) ; nov ols 

foi “ 1 know whom you mean.” ^x^ ^Kpa /ccxTaATp/to/zat, 1 will seize the heights 

Inverse attraction is seen in such a sentence as with the men whom I have (oU for roh dvbpdBi 

the following — olx^rai <f)(vyo>i> dif fLapTvpa, ovs) ; np6<; ofe tKTTjaavTo, in addition to what they 

the witness whom you brought has gone fleeing gained (oTs- for rodroi? ri). More rarely, and always 

away (instead of d pdprvs oi> rjyfs' ). It is especially with antecedent omitted, a relative is attracted 

frequent when the principal sentence is completed from genitive to accusative, oi from dative to 

subsequently — as : OijKaL dam ijam- Td>v riOv^uiTtov genitive — as : d0’ wp,d(jQ.T€ rifiepd^. from the day 

ndaas drtiXov, they removed ((ii-ai/iew) all the on which you swore (for 11776 tt)? ij/xa/kd? i} wju-dtrar^); 

sepulchres of those who had died (6l7/»fut instead of and hardly ever from nominative to genitive — as : 

6-qKas). Another instance of this attraction, <ov dv Sd^rj ndpi (for nepl cKeivujv d dv Soft;), con- 

common in prose, is the phrase ovoels oan^ oi5, cerning those things which may seem good to us. 

there is no one who not— i.e. everybody {earl (Note the difference in accent when a preposition 

being understood). In the nominative there is no follows its noun ; nipi and Trept.) 

attraction, but in the oblique cases, whenever dans A similar construction is found with relative 

is governed by a verb or some other word, od&ti? adverbs — as : Sieifo^tYovTo dd^v vir^^idtvro rralSas 

is attracted into the case of dans — as : ouSeVa #fat yuvaiica?, they brought over their wives and 

KtySurov dyrii'a oux V7re/u,fiyay, there was no danger children from the places in which they had deposited 

that they did not endure (for ouS^is KtVSui/os tJi' them for safety (d(?€v, from which, standing for 

dvTii'a, Kr,X,) ; ovSero.? drov ouk dr irar^p tiyjv, iKctOev ottov from there where, or from the places 

there is no one who.se father 1 might not be (for in which.) 

ovhfis tart. k.t.X.). Note. A peculiar attraction takes place m 
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certain phrases with oTo?, such as : moreucu olto 
tjoi dv8/ji, \ trust such a man as you (for toiouto) 
o?os CTO) ; rots otoi? x«Ae 7 rdi' eon, it is hard for 
people like US (for TniodTot? nfm for such as 

wc are). 

Negatives 

There are two negatives in Greek, od and 
Il is rather hard to understand thoroughly the 
difTeiencc between them ; only by noticing their 
usage carefully whenever they occur will the student 
become quite conversant with their use. The 
following remarks give the broad outlines. 

oi) is specific, is general ; od denies, /xij forbids 
or deprecates. In other words, od is used in nega- 
tive statements (including interrogative sentences), 
/trj in negative conceptions (including purpose, 
consequence, prohibition and condition). What 
IS said of od and /xt) applies also to their compounds, 
odSet's-f i.irjbfU, ou8f (not even), fiqht, ovt€ (nor), 
/i, 7 ;T€, ouTTOTf (nCVCr), iJir)Trvr(, etC. 

In principal clauses od is used in assertions, 
fiq in commands and wishes. In subordinate 
clauses od is used in causal and temporal sentences, 
/XT/ in final (i.c. expressing purpose) and conditional 
sentences. In indirect or reported speech— i.e. 
oratio abliqua — the legular negative is od, though 
exceptions occur. (Oratio obliqua is dealt with in 
Lc.sson 12, page 1678.) 

Examples ; Trupd? tVwv od;( anTo^ai, 1 do not 
willingly touch tire ; c( eVttat dnTjXOov, ovk dv 
ivfwv avrrj}\ if 1 had gonc there, I .should not have 
found her ; od fiovX^aOc ^Xlhlv ; don’t you wish 
10 go ? oid/xfi’oi TT/v fiovXijv od t/ni(f)itLa0ai, thinking 
that the senate would not vote ; ^Treih) ovx cIAor, 
they could not take it, they went 
away; unrjXffov tva rSoi/Ac ttdrdi', 1 went away in 
Older that 1 might not see liim ; pq rovro S/idoT/ff, 
do not do this; /x 7 /«rtTi eyed, O that I may live 
no longer ! n’ /it; rovro bpu}qi\ /xatvoi/iT/i' tti% if I 
were not to do this, I should be mad; t/tt/cto /xt) 
S/idi', I asked him not to do it. 

When used with single words, od is definite, 
/XT/ indefinite. Thus : oi ovh dyaOol noXir ai, 
ccitain definite citizens who arc not good ; oi 
f.iT} nya^oi TroATrai, any citizens who arc not good; 
o! od I'ooom-Tfs', certain special not diseased persons ; 
(>l /XT/ i-oCToui^Tfs', those who are not ill, the class of 
not diseased persons ; t 6 p.^j KnAd, whatever is 
dishonourable ; to /xt) SoVaaflai, inability; rd /xt) 
di', non-existence ; od <^t//xi, I say not, I deny. 
In diiect questions od expects the answer Yes 
(Latin nonne), prj expects IVo (Latin num). Some- 
times the fuller form dpa od or dpa /xt/ is found. 
Thus, dpa pq (or simply /it/) /SoJAeo-^e iXO^lv ; you 
don't wish to go, do you ? 

There seems very little dilTerence between the 
use of odSeV and /xt/ 8 «i' as nouns (-^ nothing), 
but after the article the forms beginning with pq 
are alone used — as : od yd/) q^iou rod? /XT/Sevay, 
for he used not to value men that were nobodies 

Double Negative 

In Greek, as a rule, two negatives do not nullify 
each other ; they rather strengthen the negation. 
Thus, “ I never heard anything anywhere from any- 
body ” would be ovTTOre yjKovoa odSev odSa/xou 
odSei'ds, lit. “ I never heard nothing nowhere 
from nobody.” uii bihov utjbjtv /xv/Sm, do not give 


anything to anybody. So with odSe, not even 
— as : oUBejuia yvvq odSi ireipdrai, no WOman 
even tries. In English the double negative was 
still common in Shakespeare’s time, but was not 
the rule. In Greek it is the rule. 

After a word of negative meaning Greek often 
has a negative expression where other languages 
would have an affirmative. 1. After a comparative 

— as : TToAtP dXqv Sia^Octpai ojaXXow q od rod? 

atrlovs, to destroy the whole city rather than the 
guilty ; the idea being that in all comparisons the 
very notion of preference also implies rejection or 
denial. 2. After a verb of negative meaning (c.g. 
deny, dispute, hinder, distrust), where prj with the 
infinitive is used for the infinitive alone— as ; they 
hindered me from coming, ciraiAuCTtti' /xe pq ^XOelv ; 

I deny that he did it, dTra/rrod/xai pq cKetvov Spdaai ; 
and even after a noun — as : 17 dTropia roD firj qavxdC^iv^ 
the impossibility of keeping quiet. 

fiq od. When such a verb of negative meaning 
as we have Just considered is itself negatived by od,| 
Greek requires the negative od to be put in thd, 
subordinate clause as well, so that in the latter\ 
clause we gel the combination /it/ od — as ; od)f\ 
eKwXvadv /xc fxq ovK eXOelv, they did not hinder 1 
me from coming ; od#f dTra/j^ou/xai /xr) OVK (KfLvdv 
Spdaai, J do not deny, etc. ; W fitXXci p.q od irapovaiav 
tX^^^ what hinders him from being present ? 
(i.e. nothing hinders). 

od /xt{. This is used (1) interrogatively with 
the future indicative to express a strong pro- 
hibition— as : od /XT/ €^eye/)tt ; will yoli not 
not-rouse 7 -i.c. do not rouse ; od /xr) tf,Xvapq~ 
(j€i<t ; will you not stop talking nonsense ? 
- i.e. stop talking nonsense. (2) With the 
subjunctive, mostly with the aonst — as ; od /x9/ 
tXQq, there is no chance of his coming ; od pq 
XqfjfOio, there is no chance of my being caught. 
Tins expression is probably the negative of p-q 
XqtfiOa) in its Platonic sense of ‘‘ I shall probably 
be caught,” which was a revival of the Homeric 
use of the construction as meaning “ I fear I shall 
be caught.” The original meaning of /iq Xq<f}0dj 
was “ may I not be caught ! ” whereas in Plato the 
same construction becomes a cautious assertipn 
(fxq fl>avXov fi. It Will probably prove bad) ; hence 
nd /XT/ Xq4>0G)^ theic is no reason to suspect 1 shall 
be caught. 

Particles 

Greek has several words which cannot begin a 
sentence or clause, but must always follow another 
word. Thus, hut Cyrus may be rendered dAA’ (for 
dAAd) d Kvpos, or d Se /CCpoj, always in that order. 
So a certain man is dvqp rtr, not tk: dvqp, but rCs 
interrogative may begin, as ris ndOev ets dvBpuv ; 
Who of men are you ? 

Such particles are constantly used in Greek 
for emphasis, or to convey shades of meaning which 
in English can be expressed only by a clumsy 
periphrasis, or by tone of voice or emphasis, or by 
a careful arrangement of the words. 

The first of these invaluable aids of expression 
to be noted are the particles of contrast, and B4, 
on the one hand ... on the other hand. 6 /x^v 
Kpoiao^ ttXovoios 6 5c £6Xcuv adtftof, Crocsus 
indeed was rich, whereas Solon was wise. This 
English is so awkward that we are usually content 
to say : Croesus was a rich man. Solon a wise 
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one ; which is the right way of emphasizing the 
contrast marked by and without any clumsi- 
ness at all. To translate the word y-iv is almost 
impossible. 

SJ joined to the negatives ou and fitj (ouSc, /Air;Se) 
makes both equivalent to hut not, or to neither . . . 
nor ; as : ouSc roSe ouSc toAAo (to aAAo), neither 
this nor the other. 

StJ gives emphasis ; sometimes it is properly 
represented by indeed, but is more often better 
omitted. Sometimes it is sarcastic. In speech 
we can express it by a lone ; in writing, forsooth 
expresses it, but is an obsolete word, which has an 
artificial effect. 

BrjBev is ironical - as he pretends. When 
people write ironically in English, readers as often 
as not think that they are expressing their own 
serious opinion. We have no particle to save us 
from that, as does, though sometimes we can 

mark the irony by using quotation marks or a mark 
of exclamation. 

Y€ is an enclitic ; that is, it throws back its accent 
on the preceding word, which it emphasizes. Some- 
times it may be translated by at least \ ci? yc, 
I at least think so ; but, .speaking jor myself, or 
in mv own opinion, would be better. 

Hal S 17 Htti is a combination emphasizing some- 
thing additional — and what is mote ... It is a 
particular favourite with Demosthenes and other 
orators. 

T€, and (Tf . . . Tc, both . . . and) is an enclitic ; 
thus, Zeus is Trar-t^ft avhfitov tc tc, father of 

men and gods. 

We may conclude this Lesson with the intensive 
particle nep, exactly, just, an enclitic which, in 
Attic Greek, is generally a suffix — as ; oarrep, 
cvOaTTcp, watrep. 

Exercises in Translation 

(1) In Lesson 8 we have the fable of the frogs 
asking for a king; let us now render into Greek 
John Milton's reflections thereon ; 

“ Nor are you happier in the relating or the 
moralizing your fable. ‘ The frogs ’ (being once 
a free nation, saith the fable) ‘ petitioned Jupiter 
for a king : he tumbled among them a log : they 
found it insensible ; they petitioned then for a 
king that should be active ; he sent them a crane ’ 
(a stork, saith the fable), ‘ which straight fell to 
pecking them up.’ This you apply to the reproof 
of them who desire change : whereas indeed the 
true moral shows rather the folly of those who 
being free seek a king ; which for the most part 
either as a log lies heavy on his subjects, without 
doing aught worthy of his dignity and the charge 
to maintain him, or as a stork is ever pecking them 
up and devouring them.” 

Before attempting to turn this into Greek we 
should do well to re-write it in English that is 
simpler and more adaptable to the Greek idiom, 
somewhat as follows ; 

” You appear neither to tell nor to understand 
the myth aright. For the frogs (having become 
free, says the story of old) asked Zeus for a king : 
therefore he threw down a log, which to them 
indeed seemed something senseless, so that they 
asked for an active king. Therefore he sent a 
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crane, or, which the myth says, a stork, and he 
immediately at? them up. And this you reproach 
to those desiring change ; but rather it wishes to 
tell the folly of those being free and desiring a king, 
who for the most part, either oppresses his subjects 
as a log, not doing anything in accordance with his 
dignity and the expense of his keep, or, as a stork, 
always seizes them and eats them up.” 

(2) The student is now set a piece for trans- 
lation taken directly from the work of a Greek 
author, the Anabasis (i.c. going up) of Xenophon, 
for which the student will have to use his Liddell & 
Scott’s (small) Greck-English Lexicon. Later, he 
will find it advisable to use the larger Liddell & 
Scott, of which this is an abridgement. 

(The Anabasis is so culled because it is the 
account of a military expedition which ” went 
up ” from the coast of Asia Minor to Persia in 
401 B.c. to help the “ young?r Cyrus ” (not Cyrus 
the Great, who had been dead for more than a 
hundred years) to wrest the Persian crown from his 
elder brother, Artaxerxes 11. The death of Cyrus 
in the hour of victory wrecked the purpose of the 
expedition, and Xenophon hud led the famous 
Retreat of the Ten Thousand Greeks through u 
difficult and hostile country to the Black Sea. This 
passage tells of the Joy with which the retreating 
force caught the first sight of its goal.) 

* EvtcvOcv evopevO-qaav Bia XaXv^tjav Hal -^XBov (') 
Trpriff noXtv peydXjjv, 7) fHaXclro Pvpvius in ravriqs 
rfjs TToAeiiK o rrj^' )(i6pas ap;(^a>r nCfintL ‘fjycf.iovu 
Tois ’'EXXrjaiv' eXOojv 8c cKctro? ejneu utl d^oc (“) 
auTov<r CIS ytopioi^ odfr oi/joivto (■*) OdXaacrav. 6 
y/yciTo (*) auTois' kqi dt/nHi^oOi'Tai cttl to upos ry 
7 T€pnTt) •qp.tpa' cnci 8c ot TTpcuroi cyci'oi'TO (''*) ctti 
Tov opovg Kai nareiBov r-jv OdXaaoav, Kpavyij 
ttoAAt) iyei'CTO. iJ 8c 3cvo<f>uiv ^ai oi omaBo- 
<l>vXaHtg dnovaavTCS (prjdrjaav (") TroXcpiiovs ini~ 
TiOcadai rois cfiTrpoaOcv tirtibr) Sf ftoij nXfian^ 
cytyvcTit, Hal rn del inidereg (^) cBcov cttI 

Tovs del jiouJVTag, cBohcl Brj tcS Scvntfjtovri pci^ov 
Ti clval nai di'afiug ciff* Innov nal dvaXa^tdv toijs' 
LTTITCaS, TTapC^OT/Oei.C^) KUl Ta^W Bq aKOVOVai TUtV 
arpaTuoTtoy * GdXaaaa, BdXaaaa/ Hal 

TrapaHcXctfOpei^iuy dXX-qXoig. cvfJa Sr) rraerfS cBcot" 
cwct 8^ dtftiHOi'To CTTi to aKpnv, evravOa 6q ncpi- 
tfiaXXov (“) aAA>;Arj t's' Hal trTparqynvg nal Xo^ayou^ 
SaHpvorTCS Hal cuBvs (jl aTpariuiTfu f^epovat XiOous 

K'ai TToiouoi /foAtoi-'ot' fif'yai’ ficrd TouTa ol EXXrfvcg 

dnoiTC pTTOVOt Toi^ T^yc^idra StZpa Sf'n^TCs 

iTTiTOi' fcai tfndXrfv dpyupdv nai oHcvyr lIcpoLK'qv »cai 

•gp^pLara- d 8c ottfnv (") aOToIs' nutp-qv, ou eSci 

aniqueTp, nal tt/u dSov rp' rropcucroiUTo, tpx^To rrjg 

yuHTos. 

Notes. (1) Irregular aorist of cpxopai (participle 
(iXBcuv). (2) Future optative of dyco. (3) Future 
optative of dpdw. (4) Governs the dative (from 
iJy/ujLtai). (5) Second aorist of ylyvopai, (6) 
Aoiist of oiopai, (Note that verbs beginning with 
a diphthong take the temporal augment on the first 
vowel of the diphthong, ai becoming n, and oi 
becoming tp — e.g. alr^to, 1 ask, Hryiaa ; oixopai, 
oixdp'qv, as below: '*‘^5’ vvktos,) (7) Present 

participle of Utreipi., come near, (8) and (9) Im- 
perfect of napaPorjBca) and TrepipdXXoi respectively. 
(10) Aorist participle of SlSaipi. (11) Aorist 
participle of SeiHuvpi. 



1678 


Greek 

LESSON 12 


Indirect Statement 


S tudents of Latin have the advantage of under- 
standing this construction ; they have the 
disadvantage, however, of bringing to the 
study of the Greek construction certain precon- 
ceived ideas which, though excellent from the point 
of view of Latin, arc inconsistent with the Greek 
idiom. Lveryone knows what direct speech is : 
*■ I am well,” ” who are you ? ” “ do this ! ” - 
these arc examples respectively of direct statement, 
diicct question, and direct command. Now if 
we wish to quote someone as using these expressions, 
we may either quote them directly — as ; he said, 
” 1 am well " , he asks, “ Who are you ? ” he 
commands, “ I3o this ! ” : or imlircctlv —as • 
” he said that he was well ” ; “ he asks who you 
are ” ; ” he oiders you to do this.” 

In Latin the natural way of expicssing an indirect 
statement is by means of the accusative with the 
infinitive ; in Greek this is only one of the natural 
ways. 

The accusative and infinitive construction is 
used after, verbs of saying and thinking to express 
"that , . ."- as: he .said that the laws were 

unjust, cAeyt tou? clrai a8('/co»i? , thinkest 

thou that I am unhappy ? bvaTugf U' tfU . 

Also after impersonal vcrbs~as : " it was agreed 
that,” ” it happened that,” " it was proposed 
that,” etc. The negative used here is not t^rj. 

In two points the accusative and infinitive con- 
struction in Greek differs from Latin • 

Alter vcibs of feeling and knowing (pciception 
as opposed to statement proper) the accusative 
with the participle, and not with the infinitive, 
IS the rule— 'US ; ofSa auroi- Aptt^oi' ovra, I know 
th' he is troublesome; iK7T(a6vTa<: 

jioJour;*'. I perceived that the tyrants had been 
expelleu ’/8u of ayafloi- oi-ra, I know that you are 
good. 

If lhc..5ubiccl ol the mlinitive (or participle) IS the 
same as the subiect of the principal verb, it is pul 
m the nominative, instead of in the accusative, by a 
kind of atiiaction — as : ’>lAc^ai'8po? li(f>aoK^e 
ciVai Jtos’ Plus, Alexander used to asseit that he 
was the sou of Zeus . TrAopaioi nlofieffti ffTfaOai, 
we think that we shall be 1 1 'h. 

Notice that in these examples the pronouns 
" that he," “ that we," etc., are not expressed 
Theie is no need to express them, unless there is an 
especial emphasis laid on the pronoun, as, foi 

example, awros* rlAA’ (JTftaTrjyth', 

he said " Not I but you, are general ” (hi. he said 
that not himself but that man was general ; here we 
have the two constructions nominative with 
infinitive, and accusative with infinitive) ; eVetVtji 
fi€v KaXijv efvaij auros 8f aia^pos', he Said 
that she was beautiful, but that he himself wa.s 
Ugly. This construction makes Greek beautifully 
clear ; it avoids all the clumsiness of the English 
leported speech, in which it is often difficult to 
make out the persons to whom the various pronouns 
icfer. 

Instead of the accusative with the infinitive 
II is equally good Greek to translate the English 
" that *’ by on or ws followed by the verb in a 
finite mood. The negative here, too, is ou. Examples: 


XiY€i on ypfii/iet, he says that he is writing ; dmi 
on ypd(j>oi, he Said that he was writing. 

From these examples it will be noticed that 
after a mam verb in a primary tense (i.e. present, 
future, perfect), the verb in the on clause remains 
in the same mood and lease as in the corresponding 
direct statement ; but aitcr a historic main verb 
(i.e. aorisl, impcifccl, pluperfect) the verb in the 
on clause becomes optative. This is the stiict rule, 
but for the sake of vividness, it is not unusual to 
retain the indicative, as with the primary tenses — 

as : nVoi'Tcy on TTf}€ofit:is iT€p.tffovaLV, dTrrjXOoi’, 

they went away, saying that they would send 
ambassadors (" they will send,” instead of nefxijtour, 
as strictly required). Here are two examples 
showing the strictly regular use with optative : 

tn€ifnuiJ.rjv avTo) 8(1^101^01 on oloito fill' cirai ao^JOs, 

eiTj 8’ oi', 1 tiled to show him that he thought he was > 
wise, but was not so; ijttclttojv on out os TOLKtl (rn \ 
cVet) TTpd^in, hinting that he would lumscll ' 

manage things there, he departed. 

After veibs expressing emotion — eg. Onvfid^ut, 
wonder ; pi fnf>ofiai, blame ; dyavaKTCj, am 
indignant ; aloxviofun, am ashamed ; the Giecks 
used c( (if) instead of tos' or on - as : OavpdCio ei 
pi) dapci'ois vplv liifiiypoi, 1 am astonislifd that in> 
arrival should be unwelcome to you. The negative 

IS pi/). 

Let us sec what happens in a dependent or 
suboidinatc clause. Heic, again, the Latin student 
must bewaie ; lot whcieas in Latin the vcib in a 
dependent clause in oralio obliqiia is subjunctive, 
in Greek the subjunctive is never due to oiatio 
obliqua. In Gicck the lulc is much simpler : il 
the principal verb is pnmaiy the dependent clauses 
stand exactly as they would if the statement were 
direct , if the principal verb is historic, all de- 
pendent verbs in the indicative or subjunctive should 
sli icily become optative, though for the sake ol 
vividness they are Irequcnlly letained m the indica- 
tive or subjunctive. 

Examples : TTOi-qanv 0 p-^T aloxvi'T)i' 

p^T* dho^tav avTO) (fflpd, he says he will do what- 
ever brings neither shame noi discredit to him 
{ff>tpd IS exactly what it would be in diiecl speech) ; 
ancKpivaTo vn pnt'Odvoiei' ti 01) k iTTi^TairTO, he 

replied that they were learning what they did not 
understand (where liriaTaaOt, indicative, you do 
not understand, becomes optative, though it might 
have remained indicative) ; effiaoue roik debpas 
nvoKTfVilv ovs ^airras, they said they would 

kill the men whom they had living {Ixovai, indicative, 
retained, rather than changed into €xol€v ; their 
actual words were dTTOKnvovpfv ovs 

Note 1. The word “saying” or "thinking” 
need not be actually expressed in Greek m order 
to throw what follows into the accusative and 
•nfinitive construction II is enough if the idea of 
saying or thinking is suggested only— as: Idapawl 

T€ wai OVK cia rip y€yfV7)p€i'(p Ivbthdvai rip- plv 

ydp yvmpifv aurdn oi’x rjoaifodat (ThucydidcS, VI, 
72), he encouraged them and would not allow 
them to yield m face of what had happened ; for 
(he said) il was not theii spirit that was broken 
(the idea of “ saying ” is suggested by fOdpow^) 
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^OTE 2. The accusative and infinitive Ls often of Marathon. He is easy reading, and the varia- 

employed after the article to, making the sentence lions of his dialect from the Attic should not be 

into a kind of substantive— as : to a^d()Tav€ip confusing. And you should now be ready to face — 

a.v0pu)TTovs ouS^v' (c’oTi) davfxaaTov, the (fuct) that 6. Thucydidcs, who tells the history of the wars 
moitals err is not surprising ; 8ia ro tfeVos that between Athens and Sparta. But he is often 

ovK dv Old dbLK7)9rivaL ; do yOLi think you would difficult, and sometimes very difficult. But by 

not be wronged on account of your being a stranger? this lime you will have advanced far beyond the 

, . point for which this Course is intended to prepare 

Indirect Question {Interro^atio Ohliqua) you, and should already have begun to read Homer’s 

This is very simple, the usage following the rule Odyssey and to make acquaintance with some of the 

of the indirect statement with on -the verb in the easier tragedies of Euripides and Sophocles, such 

indirect question being indicative or optative as the Akestis and Antigone. 

according as the main verb is primary oi historic. The best of all ways of learning Greek composi- 
And here, as there, the indicative may remain lion for oneself is ; (I) to translate a passage from 

after a historic main verb for vividness. Examples: the Greek author one is reading into English; 

tpop.ai tI bfxxaei, I ask what he will do ; riTropovu TL (2) after an interval, translate the translation back 
TTore 1 was at a loss to know what he meant into Greek without referring to the original ; 

(Aeyci should stiictly he optative, but the words of (3) to compare one’s own completed version with 

the actual direct question are allowed to remain, t/ the original. That is the best possible practice ; 

AfV'=^ what docs he say ?). Similaily, if the diicci but it is wise also to make use of the best composi- 

qucstion is a deliberative subjunctive, the sub- tion text-books, 

junctivc can icrnain after a histone mam verb, 

instead of becoming optative — as ; t/iJoiiAtuoi'To Greek Version or Exercise in Lesson I I 

ciTf Kar aKavatiXjLi' eirc ri riAAo yptfOoii'T ai^ they Were Tor' ywp fiuOoi' ovrt opOios At yeti' ovre aijvi€va,i 

deliheiating whether they should burn them or tjialveaBe ol ydp fiarpaxoi (Xeyei to Trptr, 

dispose of them in some other way. eXevBepoi y€i'6p.n>oi) toi- Aia ^aaiX^a f^r-^oavro- 

^uAoi' our KUTi^aXei', o aurois' dvaladijTOv St) tl 

Indirect Command or Petition (Pctitio Ohluiua) fSo^cr, (jVjtc /iiaaiAta aheloOui Kaprfpoy yipavov 
The same rules apply heic. Examples : A-cAtut-t uim' (f/ 6v d pOOos' Xeyei neXapydv), 6 Se 

CTC dpthrai roSf, lie OldciS yOU tO do this (negative evOi'S Kitryothev auTOus*. ^fii TUvra TOty p-frafioXys 

fn’j) ; fh.eXfuiJ€i‘ d ri 5ui airro Xafidyra^ peraBiojKcti', t Tnth'povoii’ (dallVC pluiul of piCSCnt participle of 

he ordered them, taking what they could, to pursue ivtOviico,, governs genitive) ovdhiC^Ti dXXd 

(his actual words were “ lake w'hat you can,” pdXXov /^ouXemt ficupiur X^yeiy ryw toji- tXcvOtpcoi' 

u Tl di' Hijyyijiff, and the .subjimclive SinvDt'Tat (Wwi- (present participle ol ^ ri/d) Kjii paaiXfws 

might have been lelained licic tor vividnc.ss instead cTTiBvpnvvTtoy, donip cm rd noXu^ t) dis ^uAom 

of optative); TT^JutiVor auTots' rfu</ia\'tti’ Ko^iirOiois'j ftapin’ci tops VTryKuovs Trpo<: to a^io>pa Kiu ryv 

yy py trri A’c/j k c/) ai rrAruiai, they mstiUCtcd them t 17 s' Tpoff>y<i Hinrnyyy ttokov, y toy ireAa^iyo? dd 

not to light the Coimlhi.ins at sea, unless lhe.se icaraXap^dyn avrovs Kai KdreaBUi. ^ 

should be sailing against Corcyra (subjunctive Note. The above might be ti unslated bur 
7rAe<o(7^ here retained instead of optative TrA^oifi') again after the lapse ot a few days, 

Book<T to Read Key lo Passage from Xenophein in 

I. riic Greek 1'e.stamcnt, especially the Gospels Li.sson II Jhalybes 

This IS valuable, not because it is the best model of 1 hence they marched through thQymnias. 
Gicek prose -it was written long after the best of and came to a great city which was Cj^^ry sends a 

the Greek literature— but by reading it you will From this city the ruler of the jg said that he 

learn to see your way in Gicek, as the meaning is guide for the Greeks, and he c^e they could see 

probably already familiar ; and also you have would bring them to a spot the fifth day 

ready to hand a version in the very best ol English. the sea. So he led them, yyhen the vanguard 

2 Begin with prose, not poetry, because the they reach the mountuYg mountain and caught 

slructuic of poeiiy is very rarely simple. When were on (the summit oIq^^ ^ great shout Xeno- 

you are at home with what is written simply, you sight of the sea, therj*^ hearing it, thought that an 

can go on to what is written intricately. Homer, phon and the rcarg'i.|.^Q 5 e front. But when the 

indeed, is simple, but because the Homeric dialect enemy was atlacj^Jre^ and those who kept coming 

differs in many ways from Attic Gieek, you will find shouting becin^ to those who kept on shouting, 

It less confusing to acquire a reasonable mastery of up ran at fuff Xenophon to be something more 

Attic Greek before trying Homer. it seemed greater) ; so, mounting his horse and 

3. For the same reason take first the easiest venous [-^e went to the rescue. Soon, 

writers of Gicck prose. Begin w'ilh Xenophon. taking^, they hear the soldiers shouting, The 

The Anaba.sis, from which you have had an extract, how^the sea ! ” and encouraging one another, 

is a fascinating stoiy in itself. So is his Memorabilia .se^l^ ran ; and when they got to the top, 

(the Latin name by which the book is generally embraced one another, generals and 

called), his account of Socrates, whose friend he was. captains alike, weeping. Immediately the soldiers 

4. A little more difficult is Plato’s Apology carry stones and make a great heap. After this the 

which also tells of Socrates. But though some Greeks dismiss the guide, giving him gifts : a 

you may find Plato the most fascinating of lea^ * horse a silver vessel, a Persian dress, and mon^ ; 
his other woiks are not suited to beginneis. having shown them a village where they 

5. When you have made sufficient to encamp, and the way which they should go, 

you can try the Sixth Book of Herod . went away in the night. 

Father of History,” in which he ^ 



